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L nnaaroor the journeys, of which 1 now prefumia co 
hy che notes before the public, in order to acquire, from ac- 
al obſervation, 2 knowledge of the mineralogy of the Scot- 


I hase chaſen the form af a journal, becauſe 1 wiſhed to 
convey the infarmatian 1 had gleaned: in the ſtile of detailed 
obſervation, and in that order which the appearance of the 
country naturally. fuggefted. But, in adopting this form, I 
Ainment, and kind of information, which form the ground- 
work of the many journals through the more interefting parts 
of our wland. If any one fall find this Outline of the 
mineralogy of cheſe countries deficient in incident, in epiſodes 
and tories, and in deſcriptions of pictureſque: and romantic 
C1 b ſcenery ; 


ſcenery; let him recollect, that to. indulge in ſuch deſerip- 


randy indeed le me: to — —— 


than to expoſe myfelf, by the form or arrangement of the work, 


other ſciences. 


vi.  PREFACK, 


tions was incompatible with the deſign of this work. I do not 


deſpiſe thoſe ornaments ; and I hope that I have not been in- 


ſenſible to. the emetions which” naturall y riſe from the retired. 
and ſtriking ſcenes which often burſt upon me in. the unfre- 
quented trafts. which my purſuits led me to explore : but L 


have thought it foreign to my purpoſe to obtrude theſe things 
upon the . | 


a ö i Y.. 


„ nen * had A — hi 


mars all faithful obſervation. It would ill fait my mls: 
venture upon deep fpeculation, were I inclined; and perhaps. 
the ſtate: of maneralogicat- knowledge forbids. It is a fitter 
taſk for me to record faithfully what L have: myſelf: examined, 
and to give a fair report: of. the: materials which were collected, 


to the danger of having the facts. twiſted and perverted by hy- 
potheſis, the: rage for which ia as remarkable in chis as in the 


While, in mineralogical purſuits, there is much to intereſt a 
philoſophical mind, the object of true value is its application 
do 


ren wit 


to ebohdmical purpoſes] I fear that the theories of the forma- 

tion of 'the' earth; intereſting as they are, often miſlead the 0 
mind, and pervert the underſtanding ; and thoſe who yield to l 
chem, become ſo involved in delufive ſpeculations, ſo blind to 
fact and experience, chat, 3 e one 
nnen 
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Sficks lite} r m Aae there en be 8 lube; I 
more particularly when it is freed from the vague ſuppoſi- | 
tions of che theoriſt, It is a ground-work, without which the 
obſeritions df the ' geologiſt; and the labours of the miner, 
will ever be unvertait, and of little utility. It is a ſcience, 
the cultivation of which will raiſe a country to importance, by 
exciting new ſourtes of induſtry, even in ſituations where 
the labours of the huſbandman will be employed in vain. 
Bur) though I am well convinced that the importance of every 
thing in mineralogy is in proportion to its accuracy, I would 
not be underſtood to repreſentitheſc notes as a complete account 
of the mineralogy of the countries of which they treat—I give 
them to the public as an imperfe& outline. The mineralogical 
hiſtory of a country is to be accompliſhed only by ſtudying at 
leiſure: all the varieties and diſpoſition of the ſtrata and veins, 
and the appearances of the mountains and valleys: an inveſti- 
mg the utmoſt care, in a rapid ſurvey; muſt leave in 


is Det many 


. jill kh ennbgit 
perplexed with the f 
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bg 14 ot tot. 15 959 l 4 5 ite 156; an RH; or sab fs; 
1 have in this, 28 iu a former wrk, ſeparatedt-the partie 
, har account of che ſtrata and veins'fram that of the particular 

foſſils; as the common method of conjoining them appears of- 
ten to lead ta canfuſion, and can never be Guibcitinely: correft. 
In deſeri bing the foſſile, the method and nomenclature of the 
| beſt mineralogiſts has been Shed. The chemical characters, 
which form even the foundation.of many mineralogical yes, 
I have ſeldam employed ; from a convidien that the chemical 
part of mineralogy, notwithſtanding the late improvements 
in the art of analyſis is ſtil to be conſidered as imperfect. 
We have only to-obſerve the contradiftory refults obtained by 
the beſt chemiſts in decompoſing the ſame foſſil, ta be con- 
vinced that the analyſis of the preſent day, although much in- 
W 
. e $0 e d Keb 7 


B nd decree. aA 
accompany this work, were executed by the elegant pencil of 
my friend Mr. Charles Bell. In the views of ſcenery, he has 
happily expreſſed the different characters which the rocks aſ- 
fume from the effects of the weather; a circumſtance which 

renders 


-—— . ¶ — Dae... — : - _ — _ — 
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renders them the more valuable. The mineralogical plans are 
ol much conſequence in elueidating ſeveral curious facts, which 
otherwiſe would with difficulty have. been underſtood. Theſe 
engravings are not to de judged of as pictureſque repreſenta- 
tions—they were not intended as ornaments, nor were they ſc- 
lected as being the moſt beautiful: the deſign being to mark the 


characteriſtic features of the ſcene, not as « landſcape, but as 
a mineralogical deligeation, 
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As 1 ſhall, * * . io mention — work 
the divifion of rocks into Primary, Tranſition, and Stratified, it 
may be uſeful to many to know the characters by which cheſe 
different rocks are diſtinguiſhed. I am the more anxious to do. 
this, as we have not, as yet, in any Engliſh publication, an ac- 
count of the diviſion, To this I ſhall add a few geognoſtic ob- 
ſervations upon the different rocks to be found in the Scotuſh 


c illes, 


kiv INTRODUCTION. 


iſles, and in x thoſe parts of the Mainland . are mentioned 
in the following Outline. 


' Abcotdin g to the lateſt obſervations all the ſtrata, of which 
our globe is poles, may be arranged under the follow- 
ing claſſes: The Primary, (Urgeburge); the Tranſition, 


(VUbergangsgeburge) ; the Stratified, which comprehends what 


are called the ſecondary _ n. and the Volca- 
* „ ene } 


I ſhall now mention the diſinRion between theſe differen 
„— and; Aſt; of the 


PRIMTTIVE. 


Theſe ſtrata are characteriſed by their never containing the 
remains ef animals or vegetables, nor alternating with ſuch 
firata as contain theſe relics. Humbold has alſo obſerved that 
the primitive ſtrata in Furope are always inclined towards the 
N. E., while the ſtrata of the ſecondary mountains dip towards 
the S. E. 


k is to the celebrated mineralogiſt John Gottlob Lehman 
that 


* 


INTRODUCTION. E 


that we are indebted for the very important diſcovery of the 
diviſion of mountains into primary and ſecondary. Bince he 
wrote, ſucceeding mineralogiſts have confirmed the truth of 
his obſervations, and have thus raiſed geology, from a vague 
and confuſed ſtate, to a high pitch of certainty and utility. A 
few writers have tried to overturn this diſtinction, by aſſerting 
that it is fanciful; yet theſe ſpeculations, like all others not 
founded on truth and accurate inveſtigation, have ſunk into 
deſerved oblivion. | 


The primitive ſtrata are the following: granite, gneiſs, 
micaceous ſhiſtus, ardeſia, fienite, porphyry, primitive lime- 
ſtone, primitive greenſtone, . greenſtone ſhiſtus, ſerpentine, 
quartz, pitchſtone, and topaz rock. Granite is confidered 

by Werner as the fundamental rock, or that upon which 
| all others are laid, and it is but very rarely that it alternates 
with other rocks. It is diſpoſed in layers or ſtrata, which 
are often enormouſly thick, and frequently horizontal, and ex- 
tend thus for many miles through a whole chain of moun- 


tains. All the other primary ſtrata alternate with each other, 
but never with the tranſition or ſtratified rocks. The green- 
ſtone, wacken, and pitchſtone are the only exceptions ; the two 
firſt being common to the three firſt-mentioned formations, 
but the pitchſtone only to the primary, and ſtratified, or flotz- 
geburge. The 


c 2 TRAN- 
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"TRANSITION, on UBERGANGSGEBURGE 


comprehend all thoſe rocks, che lowermoſt ſtrata of which 
contain few or no petrifactions; in the higher they are more 
abundant; but only petrifactions, the originals of which no 
longer exiſt. Theſe mountains alſo abound in metallic veins 
and in grottos. Thoſe of Antiparos, Crete, &c. are in this 
kind of rock; as are che Hartz metalliferous mountains, and 
thoſe of Derbyſhire. They ſeem to have been formed af. 
ter the primitive, and earlier than the ſtratified (flotzgeburge) 
rock. The. ſtrata of this formation are the following: gra- 
wacken, grawacken late, ſandſtone, ſome ſpecies of ardeſia, 
greenſtone, mandelſtone, limeſtone, and Dr Reuſs conjectures 
that ſome ſpecies o ſienite and porphyry may belong to this 
claſs of rocks. The 


STRATIFIED (Flotzegeburge) 


appear to have been formed after the tranſition rocks. They 


conſiſt of ſandſtone, limeſtone, argillite, with numerous petri- 


factions ; 


* Mineralogiſche Geographie von Bohmen, 2 Band, { 177. 
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factions; alſo, baſalt, ſhiſtoſe . pirchNtone, „ 
wacken, and the various coal ſtrata. 


, ” Ko ,” * * . 
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From the view of theſe three formations, we obſerve that the 
greenſtone and wacken occur in every one of them, but che 
baſale is peculiar to the firatified rocks, The 


VOLCANIC 


comprehends the various ſtony fabſtances altered by action of 
fire: theſe : are, lava, Pumice, vocanic aſhes, and volcanic tufE 
The | 


confiſt of gravel, ſand, clay, &c. and are the debris of che 
other ſtrata. | 


Having thus mentioned the divifion of the different rocks, 
according to their relative antiquity, I ſhall now make a few 
general geognoſtic obſervations on the rocks of the Scottiſh 
iſles, &c. I ſhall firſt mention the | 
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1 This rock forms but « dall portion of the $cot- 
n aud in che 
low part of Mull called Roſs, and in che Shetland ilande. 
Upon the Mainland, however, I obſerved it forming moun- 
tains in Sutherlandſhire, a conſid erable part of the county of 
Aberdeenſhire ſeems to be formod of it, and alſo the lofty 
mountain of Cruachan upon the welt coaſt. Granite veins are 
pretty frequent in ſeveral of the iſlands, as in Arran where 
they traverſe the common granite, and in Coll, Tiree, Rona, 
the Orkney and Shetland iſlands, &c. where they traverſe mi- 
caceous ſhiſtus, gneiſs, or hornblende ſlate. Upon the main- 
land, in the route from Bernera to Perth, che — veins are 


extremely common. 


Gnziss. This rock I obſerved in Coll, Tiree, Raſay, Rona, 
in the Shetland iſlands, and in ſeveral places upon the Main- 
land of Scotland; in particular it forms the ſummit of the 
high mountain called Ben Lomond. It ſometimes alternates 


with micaceous ſhiſtus and hornblende rock, and it is traver- 


ſed by granite veins, as is the caſe in Coll, Rona, &c. 


M1cAaczovs SnisTus. This rock forms a portion of the iſles 


of 


INDAODVETION, wy, * 


of Arran, Bute, and Null; it is juiſt £ do be obſerved in Coll, * 
a very cotifiderable extent of the Shetland iflands are compoſed 


of it. In the Mainland it appears to extend through the whole 
diſtri If Cowal, aud to the extremity of che iſthmius of 
Cantyre, and in all the country from Bernera to Dunkeld ; and 
from Dunkeld to Loch Lomond by loveraray, the micaceous 
ſhiſtus is the prevaletit rock. Upon the eaſt coaſt it is frequent 
among the other primary ftrata. in altorniates with ſhiſtoſe 
quartz in the iſland of Mull, and with hornblende and eneiſs 
in the ifland of Coll; and it is to be obſerved in ſeveral places 


paſſing to ardeſia, and it is traverſed by granite veins, and has 
pieces of granite encloſed i in it. 


Abs. Primitive argillaceous ſhiſtus. This rock occurs 
in Arran, Bute, Ifla, Jura, Eafdale, and Seil. In Iſla there is a 
ſpecies of it which contains pieces of granite, -which, however, 
| ſeem to have been formed at the ſame time with the ardeſia. 
In Eaſdale, Seil, Bute, and 4 It it quarried for economical 
purpoſes ; but the late of Eaſdale is by far the beſt. 


$12n1rs.. A rock nearly allied to ſienite ſeems to form the 
craig of Ailſa; it alſo forms part of the iſland of Arran, and 
the lofty Cullin moutains in the iſland of Skye. 


Po- 


* INTRODUCTION. 


NN 


Ponrurxr. 1 obſerved fragments of porphyry among the 
granite mountains in the iand_ of Arran, which is probably of 
primitive formation, and the porphyry, -which forms ſo con- 
fidetable a part of che kill & Glamoſeard in She, {DIR 
be of primitive en. 
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1 


1 


n — or Mura. This rocks! wess in 
veriiedl grass at I-columb-kil, alſo in che iſland of Tirie, and 
| 5 in ſeveral parts. of the Mainland. I obſerved it alternatin 
with primary rocks, particularly at Portſoy, where. it is in 
vertical wat and alternates with talcaceous ſhiſrus and fer- 


pentine. 


| | PrimiTirvE GREENSTONS. I have not met with this, rock in 
any part of Scotland excepting in the. iſland of Hay, yet 1 
chink it very probable that a careful examination ur diſcover 
it in many places. 


- 


SERPENTINE. There are no ſtrata of this rock in the He- 


brides, nor the Orkney iſlands ; but in Shetland it forms ex- 
renfive hills, and chere it ſeems evidently to be of Primitive 
formation. At the intereſting ſpot, Portſoy, there are great 


vertical ſtrata of ſerpentine alternating with marble, talcaceous, 
and hornblende ſhiſtus. 


QUARTZ. 


INTAODUCTION. LE 


Qpanrs. In the iflands of Ila and Jura there are mountains 
of granular quartz, and. it is there to be obſerved alternating 
with, and paſſing into micaceous ſhiſtus. In the iſle of Coll 
there are alſo conſiderable rocks of granular quartz. In the ifl- 
and of Tirie I obſerved the rare appearance of a vein of gra- 
nular quartz traverſing ſtrata of micaceous ſhits and horn- 
blende flate. In Caithneſs the mountain of Scaraban. iq cam 
poſed of quartz; and at Portſoy there is a hill which affords 
ſhiſtoſe quartz. In many places veins of quartz are to be ob- 
ferved traverſing the primary ſtrata, and in the iſland of Bute 
there is a quartz vein which preſents appearances irreconcile- 
able with the Plutonic theory. 


| PITCHSFONEZ. The only ſpecies of this ftone which, I bare 
ever ſeen, that may be confidered-ad primary, is that upon-the 
| hill of Glamoſcard in the iſland of Skye. It chere ſeems to al- 
ternate with porphyry, but of this I am not as yet certain. In 
the iſland of Arran there are appearances of pitchſtone in the 
form of veins traverſing the granite, but as all veins are of an 
after formation to the rocks which they traverſe, this cannot 
be reckoned equally old with che granite, or other primitive 
rocks. 


1e 


INTRODUCTION. 


* * "This is a rare racks! : in the diſtrichs cheokgh | 
high 1 pee. The only appearance 1 ever noticed was a 


yi {13 
ſmall portioi e g on ardefia in the iſland of Seil. 
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— —— The greenſions of the iſland of Mull appears 
to belong do this formation, as as it is found near to limeſtone 
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Laying TONE. This ſpecies is found in ; the iNand of Mull, 


wt contains in it cornu ammonis and belemaites ; | bence I 
reckon it to-beloog; to the traifition rocks. | 


” * 
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STRATIFIED - ROCKS, (Fletageburge. ) 


Sanpsrons. Of this 1 obſerved two kinds, the ſiliceous 
and argillaceous. | 


— 


* = 
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The filiceous does not frequently occur. The fandſtone of 
the iſland of Rume approaches nearly to this kind, and in the 


Orkney iſlands there are ſtrata of filiceous ſanditene that al- 
To ternate 


* Nen 
forms the Oumbray iſlands; the . Bute and 
Arran; and it alſo appears in the iſlands of geil, Mull; Eigg, 
Skye, Raſay and Scalpa. Almoſt the whole of the Orkney 
iſlands are compoſed. of argillaceous ſandſtone, but it forms a 
very ſinall portion of che Shetland iſlands. | Ir alſo flirte the 
— che Pentland Firth to the ſinall 
ts appearance ear to Aberdeen, and contnve Pompey ſhore 
1 ara oY 094-821 


by 


ROY 1n the i0and of Arran' thei are POR 
ſtrata of limeſtone; which is covered. by argillaceous ſandſtone ; 
and in ſome places the limeſtone and ſandſtone alternate. In 
the Orkney: limeſtone is to be obſerved covered e en 


and even traverſed by veins of ſandſtone. 


 ARGILLITS with numerous ſhells is found in the iſland of 
n n i mn 


An 


Baar. This rock, ok; 26 we eas ae is 
peculiar to the Flotzgeburge, is found in almoſt every part of 


Scotland, either in ſtrata, or in veins. I obſerved it diſpoſed 
in. ſtrata in the iſland of Seil, at Oban, in the iſlands of Mull, 


4: 2 5 Eigg, 
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Lzgg, Canna, and Skye; and theſe ſtrata eicher alternate with 
—— 2 nn n 


| — 5 in the Shetland 
ör Orkney iſlancde. I obſerved them traverſing granite, gneiſa, 
micaceous'hiftus, fienite, porphyry, botinbletide flate, ſand- 
very remarkable veins which ae partly! farmed -of baſalt. 
Thus in Glencloy there is a vein, (traverſing clay porphy- 
_ ry); which is compoſed of baſalt in the middle, bur, upon one 
fide is\fandfeone breecia, and, an the other is hard falicoous 
findfione. - Ar Tormore, upon che weſt-fide of che iflanct of 
Arran, there are ſeveral other very — veins partly 
formed of baſalt. | 


— Dumbarton caſtle, 
and in the iſtands of Mull and Canna; Where it always acm. 
panies rocks of trap formation. In the iſland of Canna it is 
remarkable for baving pieces of wood inclofed· 


wt - 
4 F 


- PqrcuoToxs. This curious foſſil is found very frequently in 


” 
 PROQNUETION. 1 
| | * 
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the iſland of Arran, but generally in the form of yeins. Theſe 
veins traverſe the common gibt fandſione, and are of- 
ten of great magnitude. It is alſo diſpoſed. in Gratified veins 


along with other fubliances at Tormore: ip Arran. In che 
iland of Mull it ſeems to lie between ſandſtone and baſalt; | 


but in Eigg it forms confiderable veins traverſing badalt, This 


foſſil, which was before conſidered as very rare, is thus ſhewn 
not to be ſo uncommon ; and I have lately learned that it has. 


beet obſerved in veins — Regi 
— —— 
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amn — apts ar 
Dunkeld, and the banks of the Frith. af Tomb preſents Many 


als wacken of a fimilar formation. 


_ C048. In the ifland of Arran there is a ſtratum of blind 


coal incloſed in ſandſtone. In Mull, Eigg, Canna, Skye, it is 
obſer ved always firatified with baſalt or wacken. 
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appearances of flotz greenſtone ; and, in the ſame tract there is 
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ed by heath. The great banks of ſand, and the immenſe beds 
— are of this kind. % Jo lad ad bas LEA 
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nne, which ſeems to be the clay that zccompanies the coal altered by fire, as maſſes 


of ſcoriz and charcoal ſtill adhered to it. 
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from Edinburgh to Glaſgow, by the 
ſtone road, the country continues, for a conſiderable way, 
pleaſant. and well cultivated ; but as we approach the Kirk of 
Shotrs the'feene is /much-altered. In place of incloſed 'fields; 

the operations of thriving - agriculture, extenſive 
moſs. appear, forming a ſtriking contraſt to the cul- 
tivated country through which we had juſt paſſed. 
dds A 
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however , theſe moſſes are now viewed in u more favourable 


light than hererofpre.; the, brown, burn Bk. Apect of a peat 
moor does not, now rike the mind with ideas of barenefs and 


T1999 RT © 
ſterility ; a we know, from experience, that labour and a little 
expence may ſoon convert them into luxuriant fields.—A few 
miles after paſſing this deſert, we come in fight of Glaſgow ; 


| but its low ſituation, and the want of hills, render it, when 
mr gen (x pines yes 
object. - Lhe nearer we approach the town the country im- 
proves, and is conſiderably diverſified wich wood and culti- 
vated fields. 


"IS * „ ? 


e 
formation; which is commonly the cafe where the country is 
low and flat. As our journey was rapid, I can only fay, in 
general, that the ſtrata are, ſandſtone, limeſtone, baſalt, wac- 
ken, mandelſtein, coal, with its accompanying ſhiſtoſe * 
b 3 A gude oil. 2 


x a 4 


————— 
iag ; but, from different quarries it is more or leſs durable. 
This fact leads us to remark, that chemical trials, combined 
with correct mineralogical obſervations, might, in many in- 
Gmees, enable us to determine, wich ſome certainty, as to the 
probable 
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— Reney croploped-in (bailding;”. Indeed 
thoſe who have been long in the habit of analyſing and e 
mining fach ſtones, can, even by their appearance, judge of 
their probable durability * : a circumſtance faflicient to entou- 
rage F inveſtigation which has hitherto 
2 but de bad abt 
uu opportunity of obſerving it particularly. It is quarried in 
ſeveral places to a conſiderable extent, and then burnt, and 
uſed for manure, and for building. It is burnt for theſe pur- 
poſes in the common draw-kiln, which is ill confirated, as 
there is not only a great waſte of heat, but, by erpofure tö all 
the variations of the weather, the burning is rendered preca- 
Nous a and uncertain. My father remedied theſe defects in a 


2144 1 


e 
A2 ed 2342 ones 


| © We hzve a curious inftance of this-reldited of the late! Mr Bayer ; 2 gea- 
Gemen who bad paid much attention 2 the genera of l and-ferpentine. 
Walking one day in the Place de la Revolution, = Paris, with his friend and col- 

league Deyeuz, he pointed out to kim foreral of the marble pillars, which, be 
and in the particular places he mentioned. Accordingly, a year had ſcarcely elapfed 
when his preciQtion was fulfilled : many of the pillars began to decay, and even 
confiderable hollows were quickly formed in ons of em- Anale te C. 


4 en RDINSUROR.'TD. au 
nues to — byrh with regard. ta time and fock 


Ir differs from the common kiln. by having che body or cylin- 


drical, ran very deep, and covered with a dome, which is con- 


very advantageous management. of the heat. | Beſides, it has 
another very conßderahle advantage over the common kiln, 


acighbourhood, as ey ng 
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4 Lig cit eee ; 
is more dangerous than that of common coal; and the many horrid tories on re- 


cord, of ſudden deaths in the neighbourhood of lime-Kilns, til continue the de- 
laben with the ignorant—The modern chemical diſcoveries have ſhown, that 


common coal, bulk for bulk, furniſhes: more of the noxious'matter (carbonic acid 


and earbonated: hydrogen) than limeſtone :: therefore, the noxious eſſects of the 4 


ſues from the ſtone, but upon; the conſteuRien of the furnace. - 7 ,- 7 


whin-cettainly dolbeves to-be tins Toi ue it appears e ene 
I W 00 that a conſderable por- 


tion of heat is loſt by its being open at top See | Rumford's Eſſays. 


neſted with a vent that bas, a damping. Plate, for, an. to allow a 


that is, it can be erected in a town without, detriment to the 
eee ul. 
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blende, augit, leuck, inidh; and 'a few inter parti 


cles of quaſtz; 2. baſult porphyry; 3. grunſtein; 4. lime- 
ſtane. . Q 65'1jans in Clalgorr, and 
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cxamiming'the relation. of the Uiferent" rats to each ocker; | 
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Daze Ate ee Mi account of 
the mineralogy of che environs of Glaſgow ; bur his deſcrip- 
tions are unluckily obſcured by 2 rigid adherence to- a theory 
which has no. foundation in nature. He conſiders all the rocks 
bafaltic, porphyritic, and granitic lavas. 1 de not hefitate a 
moment in ſaying, chat, in my opinion, there is not in all Scot- 
land the veſtige of a volcano. I do nor reſt this aſſertion upon 
my own authority, (for that would be preſumptuous 3) but upon 
that of Dr. Walker, who has examined more of the mineralogy 
of Scotland than any man now living, and whoſe collection of 
Scoteh foſſils is che largeſt chat has ever been made. Beſides, 
i wars with every principle of ſyſtematic- claſſification, to ar- 
range and denominate foſſils from 1 . we may adopt as 
to their formation. 


We 


1 
whict has ſometimes in lying cryſtals of felſpar, baſakic 1. 
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_ with many ſcenes of uncommon beauty. At Glaſgow the ri- 
ver is narrow wich lor foraial Denke; bur a/ we approach 
Dumbarton, the river becomes wider, the country more beau- 
vful, and the ſcene is ſoon renderett intereſting by the appear- 
ance of the fingulat rock of Dumbarton. Frotn this che moun- 
tains of Cowal extend; along the north falls of the river, t Rat- 
neath ; formitig à fine conriſt of Alpine wildneſs, with the 
comparatively low green hills which react tu Greenock upon the 
| ſouth fide of the river. The rata berween Glaſgow and Greo- 
nock, upon the ſouth bank of the river, are, ſanditone, lime- 
| tome, baſalr, and wachen. Thoſe of che north bank, to the 
town of Dumborton, continue c be nearly. of -fanilar rock; 
forming, in chis rout, fame conſiderable heights, particularly 
ance. Immediately below the houſe of Friſky, at the porter's 
lodge, we obſerved a fmall quarry of wachen, which is now 
celebrated as affording fine ſpecimens of prehnite- The town 
of Dumbarton is ficuated in 2 plain of conſiderable extent ; and 
the rock upon which the caſtle is built, riſes from it in a ſini- 
lar manner with Arthor's Seat, near Edinburgh, but is muck 
more ſtriking, from the great flatneſs of che county. It is 
compoſed of black baſalt; but, upon the fide: _ the town, 
we 


we obſerved a baſult cuff covered by ſandſtone. Profeſſor St. Fond 
reinarks chat this weck is formed of a black baſaltic lava ; but 
up6n'the lower part, facing the town, there is to be obſerved 
a current of muddy v, having, intermixed, fragments of ba- 
fk, mare or -lef@-alktered At different periods the rock of 
Dumbarton has been of confiderable conſequence, on account 
<f iche ſtrong forces 3 upon l. When . 
in England, and her kingdom wreſted - from her, the ſolitary 
rock of Dumbarton held out againſt every attempt to take it; 


* . — 8 P — 4. 
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If we glance over the country as it extends towards Lochlo- 
mond, we obſerve it riſing gradually until the proſpect is 
bounded by vaſt monntains, marking, by their height and 
ſhape, a change in che nature of che ſtrata, and forming the 
grand entrance into the Highlands upon this fide of Scotland. 
If we examine the country more particularly, we find our con- 
jecture right; for at Luſs, upon the banks of this beautiful 
loch, ſtrata of micaceons fhiſtus, and other primitive rocks, 
make their appearance. Theſe ſtruta extend towards the Clyde, 
and form a conſiderable part of its north bank, from Dumbar- 
ton to Roſneath, r 


Greenock, 


0 
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— and Souriſhing rows, is firuated upon 
2 « the . of confidernble 
part of Scotland. The ſtrata in che immediate vicinity of che 
town are, baſalt, wacken, ſandſtone, limeftone : and: in fore 
places the ſandſtone is to be obſerved traverſed with baſaltic 
— ä — 


4 g 


which now occupied our attention. After paſſing the Gouroch 
lighthouſe, we obſerved the beautiful iſſand of Bute, with the 
neighbouring and Cumbray' iſles ftrexching-acroſs the view; 
and, firther diſtant, the wild* mountains: of. Arran appeared 
over the low part of Bute towering among che clouds. The 
hills upon the oppoſite bank of the river are ſtrikingly con- 
traſted. Upon the Cowal ſhore the country riſes inte conſi- 
derable hills of micaceous ſhiſtus, which are partly Heath-clad, 
and join with the bare 593 —— that extend from 
this ſhore through Argyleſhire. Upon the oppoſite bank of the 
river the country is much lower ; there are no ſteep hills upon 
the ſhore; and. the ſtrata, which are horizontal, are, red and 

5510 white 
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whiz coloured wrillcen 323 breccia, baſal, | 
| breccia,.as 3 this kind of rock when it oc- 
extend to the ſweetly-retired village of the Larga. Theſe ſe- 
condary ſtrata extend from the Largs to Saltcoats, and from 
thence far through Ayrſhire ; while the primary rocks, on the 
oppoſite bank of the river, appear to extend to the Mull of 
Cantyre.—In a few: hours after paſſing the Cumbray iſles, and 
the majeſtic 3 iſland of . we landed | upon the great rock 
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7 ade or Artes. 
This ſtupendous rock is ſaid to be 400 feet high, and is 
about two miles in circumference. It is ſomewhat of a conical 
ſhape, and very precipitous on al fides: the only landing- 
place being on the N. E. where there is a ſmall beach, formed 
by the fragments which have fallen from the neighbouring 


4 


rocks. It is much lower now chan it was formerly ; as is 
evinced, not only by the numerous fragments lying on the 
beach, but alſo more fully by the nature of the bottom near 
it, Which, according to the moſt accurate ſoundings, is gra- 
velly to a conſiderable diſtance. 


After 


B 
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After having walked around part of it, and aſcended near to 
che ſummit, I was forced to return, as the captain er the velſel 
was nne to proceed to Arran. On this account, I was pre- 
ventetl from etunining it ſo accarately as could have been 
ned. This glanve, however, wes ſufhciete to ſatisfy me as 
— __—_—— — 72 


ee enen — thecke of 
very cofapact fienite ; which, particularly on the eaſt fide, pre- 
ſents immenſt groupes of columns, fimilar in appearance to 
the baſaltic columns that occur ſo often in different parts of 
Scotland. In aſcending towards the furnmat, and a little be- 
low the ſolitary ruin af caſtle, I obſerved two conſiderable 
baſaltic veins traverſing the ſienite. 
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Deſcription of the Fogs1Ls mentioned in the precedin 8 * Chapter er. 


 PREHNITE——Frifiy-Hall + 
Sur Pazumras, Wern. Hain pn Eſthner. Bos» 
mme, Dr. Walker. 


It is either in fat maſſes, cellular, or botroidal, or partly aſ- 
ſaming a mammillary figure; is generally radiated and com- 
poſed of ſmall priſmatic cryſtals—ſometimes ſo fmall, and & 
near to each other, as to aſſume, in ſome degree, a compact 
texture, almoſt reſembling — 


Colour. Vacs, fi from apple green, to „lovin green, FY * 
low, and white; ; but, when affected by the weather, it ac- 


| quires an ochry, or opaque white colour. 
Luftre. The external luſtre little glancing®*; internal is pearly. 
Tranſparency. It is ſerni-tranſparent ; but, when acted upon by 
the weather, it becomes confiderably opaque, and much 
reſembles certain ſpecies of ſulphat of barytes. 
Hardneſs, Gives ſparks with ſteel ; takes a pretry good poliſh. 
B 2 Frafure. 


* Wenig glinzend. Germ. 
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Frofture. The fracture in in the diruſion of the falls appears fo 
| Kated, but acroſs the radii approaches to the conchoidal. 
Fuſibility. Dr. Hope melted it, and, by flow cooling, had again 


. — 
© © - * 
g S 
- 


— 


It is contained in a ſpecies of wicken, which, by its 3 


| of induration, appears paſſing to the ſtate of bafilt** It is fre- 


quently 7 accompanied by calcarcous ſpar. Another fübſtance is 
often found with i * wah is an. nature e of zeolite | 


þ, 1 4 , 1 4 3.3 29} * 5 a ti =. . $1.9 5 


Ueisformed of lug pra a. "which hive the follow- 
8 


Colour. White. IC 
Luftre... Pearly. 


Tranſparency. Minato: : if : ad 
Hardneſs. Difficultly ſcratched with a knife. 


'®, _ OBSERVATIONS: 

The Prehnite has received many denominations, by different 
mineralogiſts : thus it has been called green felſpar, apple-green 
quartz, ſilicecus zeolith, cape-chryſolith, emerald, praſe, and 
cryſopraſe a ſtriking proof of the imperfectien of mine- 
ralogical nomenclature. The N Mr. Werner, to 


whom 
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whom: we owe fo. much of our moſt accurate informari oh, 
names it Prehnite, after Colonel Prehn, a Dutch officer, Who 


found it at che Cape of Good Hope, and firſt brought it to Eu- 
rope. Since iti diſcovery at the Cape of Good Hope) it has 
alſo been found in Dauphiné; and Dr. Groſcke of Mittau firſt 
diſcovered it at Fxiſky-Hall. This is not the only place in 
Scotland, where this beautiful fuſſil is found; for I have ob- 


ſerved it in the caſtle rock and Arthur's Seat at Edinburgh, 
aud we ſhall afterwards notice it in the iſland of Mull: 
er 2:50] biene nt nb 227 „ 


ol it: — | 
Saxcirs, Dr. Townſon's Tracts in natural bitory. Boraz 
a Lin. ? 
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This foſkil-is of a_reddifh-brown colour, and generally cryſtal. 
fed in the form of a 24 edron : it is alſo, 2 
amorphous, with an earthy fracture. | 


It has always occurred opaque, and. of ſuch a. hardneſs as to 
yield with difficulty to the knife. 


With the blow-pipe it loſes its colour, and melts like felſpar. 
A 


Dr. Hope has in his poſleflion.a very fine ſpecimen of this foſſil, which he 
found at the Calton Hill. Dr. Townſon has figured it in his Tracts. 
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bedded in calcarcous ur DO why ati: Moya 
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Abbe Hiyirematha that this foſſil is conſidered as a -2eo- 
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Ite +; and La Methetic, who had examined ſpecimens of a f- 
milar feſſil from che Calton-Hill at Edinburgh, remarks, « On 

« trowve; au mom Galton-Hill, : proche d'Edimbourg, un cri- 
4Ral' a Flngt-quatre- filerfted :arapenvidates, comme 'cehai-ci. 
Il eſt 'rougeatre, poreux, tene, comme de la brique.—On 
<« croit qu'il doit entrer dans la zeolite leucitique . Dr. 
Townſon, in his lately-publiſhed Tracts in natural hiſtory, 
- conſiders it as a new genus, and names it Sarcite : this, how- 
ever, cannot be admitted, until the foſſil Mall be regularly ana- 
lyſed. Mr. Camara of Liſbon, a moſt intelligent mineralogiſt, 
informed me, that he had frequently met with this foſſil in 
other countries, but always confidered it as nearly allied to 
lencit. It appears, then, chat ir ſhould ſtill be reckoned of the 
nature of leucit, until it ſhall — — 
in the way of chemical analyſis. 


4+ Annales de Chymie. 
{7 Th orie de la Terre, tom. ade, p. 308. 
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So far as I can determine at preſent, this rock appears to be 
a very compact ſpecies of ſienite, in which the felſpar is the 
moſt prevalent ingredient. Sometimes the felſpar ſcems paſſing | 
to the tate of earthy: felſpar ; und then it forms a baſis in 
felſpar and hornblende, and particles of quartz: thus forming 
a ſpecies of fienitic porphyry. 
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TI ifland is about chärty-two miles long and twelve 
broad ; fituated in the mouth of the Frith of Clyde, about 
eight miles from Bute, and fixteen from Saltcoats in Ayrſhire. 
Its ſhape is irregular, but not ſo much ſo as many of the Weſt- 
ern Iſlands which are expoſed to the Atlantic Ocean. Here, the 
vicinity of the Scottiſh and Iriſh ſhores prevents any great de- 
ſtruction of land; as is evident from the lowneſs of the cliffs 
round the iſland, which have not the precipitous, rugged and 
bold aſpect of many of the Weſtern Iſlands. 


Ciires. The cliffs are ſeldom above two hundred feet high; 
Are generally precipitous : having frequently, however, an in- 


N tervening 


d . C4 0 ' Pg. . x: | 
. 4 ww 4 47 . |, 1 whe = . 4 5 : ' | V 


. = ü 
= - 


- 
- W - 
F 4 7 | | | 
N > 
. g N | 

- * ay i : « | 

= 4 | 
- » 1 N 7 
_— N 4 ; | 
_- a * - . 
Y — 
— — Fung -—— = _ * „ en „ £ - .» # — [ 
PI 4 a N wc. — "2 2 20. ge - . o = - 


—— —U— — _ Sw mo A on a pt, mt "iy | = — N 
* 4 2 = EY * —— — 2%è%è˖ wm ʒ ͤ̃ͥͤ PEPE. r 
- * 1 | ; 
9 y 


1 
„. 
RY 
. 
- 
_— 
* 
- 
*- ” 
- 


= 
” 1 k 
= ; %. , * . = IY ” 1 = a 
1 - . | _ 9 » 2» » » ? 
®. * # # Ls > a 4 * l | 
Wm \ 'S. ws *.4 ** . | 
1 ? N 
= © 
- - 4 7 
| ” ” 
. - N I f 
L _ — - 
J ö F 5 
- - 
: * * a p q | 
- - * r 
- 
% * 
5 = 
a — 
9 
£» - 
i ; 
- l — | 
: f : >, 
5 - 
: * 
| * . F 6 ; ö 
4 4 1 — 9 K F 0 * . 
* fl * bo 4 . f 3 w ; 
- "a. | 
| » : 
; | | | we I 
= 5 * 
| o 
my » 
> = 
- 
| : | | * - «. * 
l . - 2” F * | | | , 
S > * a | 
- 
”. = . 
. a N N 
* * 9 4 
L * 
- * 5 
. . * N 
« * a = th . þ | | 
4 * = * L * * »* « © 4 on _ * = I — 
* * 10 9 * f 
1 . * * a 
= . a 
8 . 
þ * 
* V . 1 
— , Y . | ; f [7 
” * . + » 1 » 7 7 * . : 5 p 
* "FT | o 8 - a 1 ” . 0 : | 
* © | 
= 1 | | 
o « . ; ; 
% 
. = * 
4 5 
— 1 | 
| | ; ; l * * E =. — 
| : * 
N , ; 
q ” 
* * * P * be 8 1 
" | . | 5 
* * * 
; > 
} : > . N 
K 1 A ü | | 
d 0 C g | RN 
% =_ | 
x P | | | 
” b 4 | | 
| 1 . 
1 — ” . : | : 
* 
; 4 
% N N | | | 
- Y o * | < : 
— ' 
LI 
| . 
| * 
* ; | | | | 
' % ; N f ' 
: - j : be © * 
. : 
* ® ' | 
* 5 | 
* | 
Me | | | | 
-*% 
CY ( 1 
| £ 
a * - 72 
; | _— 
| | \ M. .- 
N 7 
. = 2 | x 5 
_ 1 = 
9 
= 4 
- 
CA +» 
-& 


be * Sclnbe 43 WY 


* * 5 


* 


N 11 n - 7 
x. * 2 . 22 7 La +a 


; BT 
56 b - LY , x 
7 | = * | 


6d Fimenirs „ren 8 Nb, as 


2 


Mok 9 5 
1 
7 f 5 &* 


wgoril ns 40 11 3 itol 1 Fimo? B ep robe 
70 W * 


"a — ca 


Co 


S f N | 


- The: ifland is divided. into two. pariſhes, Kilbride and Ki. 
mory, belonging to three proprietors ; the Duke of Haimilron, 
Marquis of Bute, and John Fullerton, Eu uf Kilmichact; and 
Fields «bout: 5000 |. of yen rent This' indeed micht be 


much increaſed, were proper methode of cultivation. followed; 


and were long leaſes and larger farms properly granted, more 
2 — — — do" 2 * 
| ſequence. | po ctorufton flor gle 29 1 1 1 50 Nn 
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|  Baovice': Bay . bay 
— the'8. by the hills.of Cory-gills 3:00: the W. by 
the vales of Glencloy/and Glenhirreg, und, onthe Noche we- 
mendous Goarficld forms a lofty boundary. It is of an irregular 
ſhaps ; about five miles logg, ad four bade zr having: about 
five farhoms water, with'good anchorage round f: but it is on- 
ty in moderate wescher That; veiſels: ca ride in fafery.” From 
this bay paſſage-boars ge toSaltcoats; hour Gxtechi or. tighten 
miles diſtant; Which render this che principal thoroughfare 
in che iſtand ; fo chat the popylaticn is: confuſeratls;: | Mariy: ei 
Store cone from che maiuland, Gurzäg the fymmer monrhs, 
do eighey che free dir, and, admire; the uahderful ſcenery of this 


intereſting iſland ; but che want of a good inn is much to be 


1 


—_— 
4 2 regretted. 
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reghetted>- On che usch file ofthe bay ſtands Brodick Caſts, 
an old ruinous building, inhabited occafionally. during part of 
the ſummer by che Duke ef Hamilton. It is firuated upon 
the fide: of Goatfield, commanding a moſt extenſive and de- 
Lighefol proſpect; and might cafily be made a beautiful ſear. * 
About eo miles diſtant, in Glencloy, is ſituated che pleaſant 
ſear of the-worthy and moſt hoſpitable family of Fullerton, of 
— 
700 ma. | 6d 
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— me mineral bitory of ths par: of the iſland 
is, in many reſpecta, intereſting ; not only on. account of the 
vatiecy e of _foſſils » which i it af affords, but alſo in in preſenting to us, 
in a Wort ſpace; a repreſentation o of the Rirufture and ſc. 
C 
in my deſcription; as I may have occaſion to refer to this par- 
nenne 
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The ſouth fide of the bay is 7—— immediately upon the ſhore : 


it however riſes gradually ; forming the hills in the neighbour- 
hood of Cory-gills and, towards the ſea, cliffs of conſiderable 
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i,  tharfound/iniShetiend; and is here-and- thera alternated with 
mata ef. breccia, Icom poſed of tounded fragmente of quartz 
 with-fragninnes of 'Gndfionc, of various fraen aud ſhapes ; and 
 borh-thake ſtrata rim at ah attgle of from 10 40-03%. la ma- 
31 A pes here ave very. conſidrrable veins. of -baſale, or hat 
10 have heen called Whin-dykes #, croſſing the ſanditene in va- 
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* where of Taajan's hedge ones th Danube at Relgrage. It was found. 10 hate 
* been converted into agate to the depth oy of Half un inch; the . r 
er petxibed; and the eee an el e vr 75 
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f 
+ The term Whinftoue, like many” other „ 
convey © ditinf idra- of ey pattientar tense of folks ; bet is afed by the inha. 
bitants- of Seotland,. and uf thy nach of England, to expceſs-thoſs follils which 
are of trap formation. Mineralogiſts, in pany inſtances appear- to-have uſed it 
in = very vague manner: thus ſome deſcribe trap, others baſalt ; and not unfre- 
Wend wackes, groenſtone and. indurated clay have been arranged under this 
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cruſt, nearly as 
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8 — diag deny da fea, 
and ponaeatingi the datulbane. In other places, where the fu- 
perincumbent Tandfione; han been compieicly. tarried-jowey, 
veins 698. be remarked Tanning, with dictle: variation in e- 
vn ot dineftion, imm ie Tlieſe —— n 
wibe obſat ved npon he feathers, hut gan be traced revning, 
in various de]! and of dieren diameters, through the 
fandfione and ocher rocks im the interior of che iſlamd, as we 
ſhall mene xlearly:detnonfirate. In aſcending che ill to- 
wards Cory-gills, a very conũderable vein of dark leek-green 
pizcbſiane males ic appearance, running. from rhe chffs upon 
dhe bare thro' the Ganditone, w-the: Lamiath road, hee: we 
pan lein it among. the. JandRtone. in the neighbouring. Kills, 
Thie wein 1 ofo various: breadyhs;: in forme places, as at the - 
| Lanalaſh road, being: adour tight. et. It. docs not apptar to 
| bave akeverl the ſatulſtone, where it is in contact with it; but, 
une ge, ef che val, the Pircbſtone, as/ it: approaches the 
 Gndflone, laſes much of irn Iuſtus, Arn 
nee, man nature af haſult ::: 
x13 Hhab 30G, hp wy 2d zones ock: on h: * Hir wav der 


„ Ie nen $0 he with that it auld be entirely laid afide ; 8 


when ve perocive that the great Werner has framed ſatixfaftory charaBters for 
theſe different rocks. 
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High up, above the Houſes o Gery: S1 
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12 | Higher Fa rr ' 

12890 2 Ft of; b cohamns _ which KT; [compoſed . of elup4ipes: 

= TIT phyry.. — * >| Pillars are in various directions: ſome care 
| ; | perpendicular t che horizon; others: more or leſs. inclined}, 

and 1 obſerved, farther -up, chat they” ae quite 

They are in che form. of four or fix ſided columns, from _ 

n N or hee feet in diameter, having a whi- 

er e Gere orbpliriqn, They are not jointed ; nor is 

y ho any appearance of balls, or what the yolcaniſts call val 

. eanic bombs. I endeavoured to diſcover the poſition of the por- 

/ bag: conld. pag deter hegs 

* n mern are n * e the rea 
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* Spallanzani's Travels in the Two Sicilies, vol. 3d, P. 2 51, &c. 
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— patented yo bits ir was e the aa. 
tone. In deſcending from this pofphyry bill towards Lam- 
daſh, che ſandſtone again makes its lt ce, but is SEW, 
 beidg) coveradivith's rock which is 'ptincipilly -compofec) of 
datk - grrem coloured hörnblende, with a little fellpur and 
quartz, and anf wers hearly to the greenitone'of che Germans. 
This: grecnſtone; ; farms cthe fammitg; of : ſeveral hills -in «the 
aaighhourhood, and may be remarked: running — «he 
— _— in dene rer great 
| = 4iredtionno the vein; I obſerved: — — 
ee . i — — — vey yr ran 
arioxhts; «mals, oattuvs, 9 — twelve f. n 
Which, io far as I tould determine appears ta form 1 ſtratum. 
running between che ſandſtune and greenſtone. T'was inform 
ed chat bin maſs of pitchſions lad been traosd to the face of a 
high. cliff upon the ſes-· are, where it ic faid to lie upon ſand- 
ſtone; which alſo covers it; e ee gg 
columns; like baſall tit. 
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Having now mentioned the poſion of the veins and tas 
wos the ſouth Gdez I ſhalt retorn to the ſea-ſhore; where we 
'Þ | : obſerve 
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—— — lh forming * 
af .lexicloy...; I':4 * ke oq Lid; 0 wth a5 D of Sno 
. hot not»: 24 Sms l es niger sh,] 5 t 
- >QultieGaor, / This: glen is ricuy three mikesr lbag; rand: tiatf 
2 mile bj ;-open toviands theeiaſt;rbet bounded . ee 
ſides: by high hills. At che wp, or weib art, cf this u . 
hills ate -highe forming: w romantic | grouſe u reuki. 
The: brd and ſouth. fe- Aich dare of aH Bene, 
— 33 lwerige eee eee, 
— 2 forming = al aig with eee that Bound 
it. : hnchodiately under che per asen, dr Maher, woElilcede} 
—— 
| Leer thick and in oer places! they are. collect "eogathby 18 
heaps; being thrown inm this forab by hi re Gf. Güde 
'Fheſe border lane are Bor ef very confulerable fed, ad- va 
ry bus litele in thar:reſpeRt nt che 26p ur bottenn f iche glei; 
their une form by attritidn in the water of tile glen, hut 
porphyry, fienite, breccia and ſandſtone, which are all to be 
obſerved in the miighbouring hie. Thibugh The gien Füns 
VIGO the 
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4 . 


che hills: it le — — — 2 
conſiderable pare of the glen, and has thus laid bare the rocks, | 
| upd ſhows un, in a ſaciefaRtory manner, the nature of the fub- 
jacent firma. The bottem of the glen is compoſed of the com- 
mon red-coloured: argillaceous ſundſtone, and here and. there 
are ſtrata of breccia; and both are traverſed with veins of ba- 
to bee fear in breadeh. Theſe veins, in their paſſage chr 
the ſtrata, (to uſe the Huttonian language,) de net appear to 
Have occaſioned in them any alteration with - regand do hard- 
nefs: on che contrary, we often find a ſpecies of femindurated 
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— che celebrated German . his minetalogi- 
cal hiſtory of Bohemia, deſcribes two ſtratified yeins which he 
oblerved in che Bunzlauer circle. As it is of importance: 40 
rarn the artennion of the young mineralagilt o theſe, ou 
and, I believe, rare, appearances, I will dhortly mentien the na- 
verſes argillaceous ſandſtone, and is about a fathom wide; its 
fides are of common argillaceous ironſtone, about five or ſix 
| Inches wide: to this ſucceeds a layer of wacken-clay, about 
half à foot wide; then a thin layer of wacken, or rather a rock 

D | inter- 
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a 1 ARRAN, 


——— laſtly, the mid- 


dle of the veiri is baſale. The other vein has argillaceous iron- 


ſtone for the faalband or ſides, but che middle is Wacken clay. 
n. 
m „ e eee ao: | 
— herz 0 l t 
1 and ſoutt Sides 06 the glen abbr the 
*. and the pente of che hills appears to correſpend 
pretty nearly with the .cleyation of the ſtrata. The hills on 
the ſouth fide are formed of ſandſtone and breccia, which, to- 
wards the upper end, form very lofty precipices. Many yeins 
of baſalt traverſe the ſandſtone, and looſe nodules of browniſh- 
black and black pitchſtone lie ſcattered about here and there. 


On the north fide of the glen, near to Brodick wood, a conſi- 
derable body of dark leek-green coloured pitchſtone makes its 
appearance ; but it is ſo much covered with graſs, that it is difi- 
cult to ſay whether it forms a vein or a ſtratum. It is well wor- 
chy the attention of thoſe who may viſit Arran, to endeavour to 
determine this point. In aſcending the hills upon this fide, after 
gaining a — height, .the landfitine 1 when 

| . * 


* 


* Mineralogiſche Geograph.e von Böhmen, von Franz Ambros Reuſs, 
vol. 2. 
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« clay-porphyry is-t0 be obſerved; and upon the brow of pn 
3 — 
the porphyry in columns fimilar to thoſe. at Corygills: next, 
the baſaltic veins running in different direRtions. through it. 


One great vein is to be obſerved xiſing from the neighbouring 
| fanditone, penetyating the clay-parphyry; and. as it riſes, up- 
wards, getting .a conſiderable: curve, when, it branches; one 
branch riſes to the top of the hill; the other runs but for. a 
| ſhort way into the porphyry, in the form of a wedge. Near 
to che ſame place a curious /fratified vein makes its appearance, 
running in an almoſt oppoſite direction to that we have 
juſt mentioned, and terminating in a wedge-like' form. On 
che upper fide it is formed of fandſtone | breccia ; the lower is 
hard filiceons ſandſtone ; but the middle is baſalt.— The weſt 


or upper end of che glen is formed of ſandſtone pretty much 
traverſed. with: veins of baſalt, which are more or leſs i in- 


l win diameters. ; Beſides this | ſandſtone, we 
obſerve lofty precipices of fienite, which form: ſtrata elevated 
at an angle of about 309. This rock is not only very much 
varied 3 in the nature of 1 its conſtituent parts, bur alſo i in the de- 
gree of i intimacy of combination, which renders it very difß- 


cult to diſtinguiſh i its different ſpecies, It is alſo traverſed with 
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uu her of beat aud fukon that r 


* = 06  Jogrn en Oh) Y + B16) 124147, WS, 
«original fare, they beute ceteris yaridus, hound with more ſepanion inthe 
« maſs. But We conclufion is found confifient with appearanees. A A Rratum of 
& Taniſiove Ges act db io inch ith” cutters and Weins us > fimilkr Rratüm 
of murble, or even = fimter firateina of famdftore that is more conſolidated : 
« they ure fa general InterſeRed wich veites and exitder3.; and in proportion as. 
« -greater diſtances.” This does not appear to be confiſtent with the fag; for it 
is to be obſerved, in Arran, that the ſandſtone contains more veins than the fienite, 
which laſt is harder than any ſandſtone in the iſland ; and we obſerve that the 
fenite contains a greater number of veins than the granite, alth6ugh it be ſofter 
an leſs compact. a 
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— of he relive paliticn- pf frats and veins 

_ bs the great obiact — ind withour it his Jabours ' 
vill be pf comparatively. little valve. It is, no.doubt, of im- 
portance 20: know that u country is compoſed of particular 
| kithds:of rock: yet chis will be very unſatiafactory, if we know 
hot whether: theſe. rocks be primary or ſecondary, how they 
Ho rwith regard to eck echer, nd, conſequently, if they be fa- 
vourable for the appearance of anetallic veins, coal, Kc. Ma- 
ny aravelicrs, x3 may fend M. Camara de Bethencourt has ob- 
r theinſchvres, in their geological obſervations, by 
Thais, ſome are:contented to fit in their carriage and view the 
rocks vs they paſs nlang ; ofhers, with more apparent curiolity, | 
examine the debris ar the bottom of the Hills, and, by means 
of their teleſcopes, determine the nature of the higheſt moun- 
tain. It is plain that theſe practices muſt be very detrimental 
to che atlvancement of trac gealegical knowledge: they are the 
duity is often-craployed in rain to delineate the truc geological 
character of ſome parts of 2 country. In che courſe of my k- 
mited/ travels I have experienced the truth of this obſervation; 

for, after 722 in endeavouring to deter- 
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PO . a general neee 
from che nature of the ſurrounding rocks. Thus, in Gleacloy, 
I ould not diſcover the porphyry and ſandltone ar theirjune- 
tion j yet, if we conſider chat the porphyry; both here aud at 
Corygills, i is found upon the ſummit of ſandſtone hills, and 
that, in this place, we obſerve the ſame baſaltic vein; apparently 
traverſing the ſandſtone: and porphyry, we may preſume chat 
they are of the ſame formation, and that the porphyry: covers 
the ſandſtone. We have more certainty with regard to the ſic- 
nite, which appears to be of an origin anterior to the ſand- 
ſtone; as is pretty well ſhewn from che appearance of a bree- 
cia that lies upon its ſurface, which had been interpoſed be- 
' tween it and the ſandſtone, before the cauſes which formed the 
r rob N i 
| DECENT This len ew confiderable extent, bounded 
-upon one hand by. Glencloy, and on the other by Glenroſa. 
The hills towards the W. are not fo rugged” as thoſe at the 


top of Glencloy, and: both the bottom and fides are formed of 


the common ſandſtone, much traverſed with veins of baſalt; 
but towards the 8. W. we obſerve a clay- porphyry, which 
Forms part of the rocks higher up than the ſandſtone, and is, 
in fact, part of the maſs we obſerved n in Glencloy. 


GOATFIELD. 
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1 — w Prfeiſor Playfilr 2 
e 2645 beet above che level of the ſea, and is reckoned 


che higheſt in the iſland. le Al. pretty rapidly from che four 
ide of Brodick Bay, untilwe arrive at the region where the mi- 


caceous ſhiſtus diſappears. | At this height there is a kind of 
irregular plain, from which the mountain riſes in the form of 
n obrixſe.. pyramid; and is very Precipitous, being entirely: 
formed of granite. Ow the W. where it forms part of Glen- 
roſa, it is. extremely: ſteep, whick- is owing-in a great meaſure 
to che wn of micaceous ſhiſtus and-ſanditone ; for, in general, 
whierbver cheſe occur the declivity äs leſs ſudden. On the eaſt 
ade chie pente is more gradual ; ; marking, acconding to the ſtcep- 
neſs, che preſence: of granite, micaceous ſhiſtus, or ſandſtone- 
1. declines: a little towards che N. but it riſes again, forming 
one of the boundanes of the rude Glen-Sanicks-: it alſo forms 
the top of the bare, rugged. and ſterile Cory-Glen, and the top 
of che. other two- great hollows- between the Cory-Glen and 
Glen-Sanicks 


The lower part of Goatfield is compoſed of the uſual red- 
coloured ſandſtone; and is traverſed by veins of baſalt; this 
continues for ſeveral hundred feet up the mountain, when it av 
laſt diſappears: the micaceous ſhiſtus riſes from under it; ſe- 


2 only by a ſtratum of breccia, thus ſhewing the relative 
poſition 
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. The micace- 
ous ſhiſtus contigues, until we, Arrive — — 
— . — pn nnn 
3 pp ——— 
* of this — x are. e of ien eden, aa the. 
aſcent is hardly more ſteep over the micaceous ſhiſtus chan the. 
ſandſtone, which is not generally the caſe ; for wind. when. 
the um are not copered. with din. char che anne is far 
2 nic: and Aus laſt than. grepite. 
in this way, we have dee mee judging 
of = mountaznons ridge. If dy be peaked, and 
very Procipitous, we, andy. prefiongs; as they: et gianices 
if they be leſs lofty, and nor peaked, dr ill Gamermian ap 
proaching to the conical ſhape, we may fuppaſc-:them 1 be 
compoſed of micaceous Ihiſtus ; and, laſtly, if r ahſerve theſe 
frirted by lower mountains, with a trifins Penne, we way tone 
clude that they are compoſed of ſandſtone and lirheſtone. Al. 
though theſe obſervations may hold true in general, yet they 
will — be found liable to confiderable variations: 
thus we know that the ſhape, and other appearances, of moun- 
rains compoſed of fimaler rocks, are apt w be varied by ſeve- 
ral circumſtances, particularly by the horizontality or verti- 
cality of the ſtrata, their degree of compactueſa, and their 
aptneſs 
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3 to be wankered, Ir would be zn addition ol . 
conſequence, if we lud a fes general rules on this ſubjeR. 
Saufſure well rebatks, -* Les -fignes qui peuvent donner 
« quelque. indice'de 1s nature des montagnes, A de grandes 
„ diſtances, ct av travers des plantes qui les couvrent, font en 
% n et en —— 
in Hyg ode e 

— * n rene! 
wil e; being completely covered with looſe blocks of gra- 
Rite, and deſtitur ef all xcgetation, excepting a few lichens, 
which only add 40 ite blexk appearance. Theſe blocks differ 
very manch in fine, fore being twenty feet long e, and gene- 
_ xally of a quadrangular ſhape; and are fp heaped upon each 
other, 95-10 bender the aſcerir very difficult. Having, however, 
extenſive view ef a wonderful diverſity of country. To the 

: | 45] E if v1 ef northward 


© Dr. Walker has obſerved immenſe lad tds of granite in diflerent parte 
of the Highlands : but theſe are vaſtly inferior to others. that have been found in 
other countries. About thirty miles from the Cape of Good Hope there is a 
large maſs of granite, called the Pearl Diamond, which is about half = mile in 
circumference, and 400 feet high. Phil. Tranſ. 1778, p. 102. 


1 | ARKAx 


norchward Ip np on: havin hind mh and deep 
om; "ht al neighbourhood of Goarkield,. whaſs "arid | and 
 uppearqnee ſuggeſts w our minds che effects of a 
bl conflagration. Beyond cheſe, che iſthanus of Cattyre, 
| — ern — — 
tains 5 of Mul, which are e faintly Aeſcried, prin a' view r 
to be felt than deſcribed. On the E. the well cultivated iſland 
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of Bute, the frith of Clyde, the Cumbray Hlands, backed with 
che beautiful coaſts or Renfrewſhire, form a moſt pictureſque 
Feene. | Towards the 8. we have, below us, the lower part of 
the 5ſland ſpread out ke a-map, forming a fingular appearance 
of heath-covered. mountains and cultivated glens: farther. dit 
tant, che charming coaſts of Ayrſhire, the, ſhores and moun- 
2 as far as che Mull, che ſtupendous craig of | 
Ailfa, riſing from the boſam af the ocean, all delight the eye 


and raviſh the imagination. n n of 
Ireland, from Fairhead to Belfaſt Loch, concludes the amazing 


view from this intereſting height. 


l ENR. 054. | This v very firiking glen, ſituated upon x the weſt 
y $i (35 ICRMNe 2292 tak ee 


and ſouth-weſt fides of Goatfield, is about five miles long, and 


- TO 1371) 


half a mile broad, bounded by very high mountains. The 


bottom 
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35. 
botoum forms » condcrable angie ith ate riſing gradu- . 
ally towards the upper, or norch end; where it is formed purt- 
ly. by the mountain. called Keid-rob, and- partly: by Goatfield. 
The. mountains on che oppalite fades. of the glen are bf Aber 
ent heights; (being far higher on che eaſt than welt) but the 
inclination of the. oppoſite flopes is the ſame, being ue. 
At its entrance upon the ſhore at Brodick Bay, | . 
on che north, and Glenſhirreg on the ſouth. on the ſouth 


bade, tha ft are. common argillaceous ſandſtone, traverled Þy 
baſaltic veins 5 but this continues only for Abort Wan as: the 


micaceous ſhiſtus ſoon makes its. appearance. Upon the north 
lide, a very little ſandſtane is to be obſerved an che bottom of . 
the hill, che upper part being formed of micaceous ſhiſtus. 
Ametgſt'the debris. af the micaceous ſhiſtus I obſerved i great 
blocks of a rock, which is principally compoſed of:barwblende, 
and now and then intermixed with quartz; and x ſubſtance: chat ; 
gers co be the ſame with the paliopetre of Sauſſure. The 

micaceous rocks upon boch fides. of che glen lie upon granite, 

Which. ſaou preſente itſelf as we. proceed up the glen, and 

forms. the mountains upon both ſides, te its | Further: extro- 

mity.: This granite, which is fGimilar eo chat of Goarfield, :ap- 
pears to be diſperſed in great ſtrata, that run N. and S. which 
18 . SAT direction of the glen. If we view them from 
E 2 | the 


- 
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— the-ghtn, they apprat: Like. great perpendiculur 
walls, [which arc ſplic im many paces into rhemboidul maſſes; 
bur if ue chmber; upwards for. fine hundred fect; we ar 
 lenifb diſcoreraths edge af the t, extending; fer A great 
ys d emerging-bere and dere fen oben oils looks blocks 
af gramm which have fallen from the — <div: 
been formed by 2 
. e ads 41C ud d n 21 in = £82 1 
Aut v lang: bation ; by geologiſts, dar granie mover occur. 
red in ſerara, Hue rnepely formed grear mares mountains). 
q1 nn to be exrogeous :by zany. larer eu yet 
ne eee its ds e 


ban eee Lene. 
e naruralifies. Pai parcouru une grande. quantich da der- 
« reins pricatifs, & je N y ai jamais ww de cd Quoleue- 
« fois on appercoit des maſſes aſſez confideradles de granines, 
„Sant une figure proſque rhombeidale, fuperpoete Is ws 
© fur hes aures. Mais on ne ſaureit regarder: ces fuperpoti- 
Gens pour des couches, puiſqu'eltes mont rien de reguker, 
« et que ces maſſes, preſque rhomboidales, ne fe renconient 
« que ws rarement. Le plus fouvent ces granlees font fen- 
„ due) en difereas | ſes. Ces - fiarcs- fe - correſpondent 
* quelque- 


"I. 
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« quelqueſdia; cc: quien [pregirois,. n premier cug-d Geil, 
« gun es de couches; mais un u plus appro- 
„benden hie biensot rectuncine la Qiffkrence K. Te- theſe 
obſervations-we will bpyſaſe: that: of ſeveral-gealogifte we have 
ond ſtrata: of granite, finitlar, K imagine, to theſe which 
occur as un, in different parts of EBurspe. Thr late cele- 
beated M. dunſurey whoſe: decuracy f -obferrations: i nah to 
- bequeſtioned, diſcovered granit diſpexſed in ſtrata in many 
peru f Eurape; . may be ſn by coνiing his: mok inte- 
_reftingy mac ant volnines- Rufe, i his miveralogict} ge- 
gaby bf Beni bas detailed miauehy many flnäler ap- 
pearances; and iy learned friend Dr. Mitchel unforms me, 
that thi Rerfembergs, a claim of monitains which fipirave Si- 
b from Boliemia," are compbaſert of granite; for be fifty 
ales, aivÞ am this SD er 
nl horizontal f. 
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+ Tom. iv. p. 352. 


| 3 Me Kirwas, in his Geological Ey, refers tw ſevetal other uber who 
deſcribe granite diſpoſed in firata, | 
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_ veins, which traverſe the granitiealſtrata, as they do che por- 
phyry and ſandſtone *, The firſt vein which I diſcovered, be- 
ing between three and four feet in diameter, is to be obſerved 
rifing through the granite, ſeveral hundred feet above the bot- 
tom of the glen. nne 

blocks of granite, which cover the fides.6f the mountmin. As * 
it riſes: 1 andda6-tak di 
vides into two branches, - which run; through che granite, con- 
traQing-and- enlarging their diameter from a few inches to 
more than two feet. The extretnity of one of theſe branches 
appears either to have been broken; or ſo ſunk -inwards as; to 
cauſe one part of the branch to appear ſeparared from the-other, 
as is repreſented in the plate; ; where A is che granite, B the ba- 
ſalt rein, C the branch Havirig the appearance of being fepara- 
3 N N 
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However commonly we obſerve baſaltic —— . 


and yet it appears $0 be wee ocenerene,jo ther countycs. Rein never ob- 
ſerved it in Bohemia ; and Sauffure, in a late communication to the Bibliotheque 
Britannique, aſſures us that he never obſerved any baſaltic rock among granite. 
Bibl. Brit. vol. vii. 


- 


* 
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t Rocks which are diſpoſed in ſtrata preſent fimilar appearances with the 
' vein above deſcribed, and of this we have a curious example in Salibury Craig 
near Edinburgh. This hill, which is entirely compoſed of rocks of trap forma- 


tion, 


nite, marked che plate at E; which has the uſual hardneſs, 


colour; Ser. of that ſpecies of which Goatfield is Formed. The 
granite and baſalt are not intermixed at their junction; no mat- 
ter is interpoſed; and they are not altered in the leaſt by being 
in contact with each other: | In the neighbourhood of chi vein 
were found ſpetimiens of rock cryſtal ini cavities'of the granite ; 
anf ſome of the cryſtals were of conſiderable ſize; but generally 
af à ſnoke colour: 1 alſo picked up a ſpecies of granite fimilar to 
nnn — is Wen alſo a ſtonꝭ much 
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= conſiderable part of it. Towards the north extremity of this di, the red-co- 
© Joured ſanditone, which lies below the baſaltic rock, is much waved in its cout, 
| and, i one place, a part of the ſandftone firatum appears rs detached und inimerſed 
in the baſaltic rock. The incloſed piece of: fandſtone is of great fize, ſtill pre- 
ſerves its ftratified-like aſpeR, only it is very hard. Dr. Hutton reckons it a ftroog 
proof of the truth Rey; We — 
| who examined it along with me ſome time ago, thinks, that the iratum is 

| broken, only that it finks behind the baſalt, TDN LR 
with the vein above deſcribed. Dr. Hope informs me that ſeveral fimilar ap- 


pearances are to be obſerved in the neighbourhood of Edinburgh. 


v ie fuller f nl; vs Hi ſent me from Hudſon's Bay; and, 
by a late memoir of Patrin in the Bibliotheque — (vol. 8. p. hs .) 
it proved alſo to be a production of Corſica. ; 
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reſembling the. veined grazize :f.M.)Sainffure3 ind Akewide 
curious ſpecies of granite, where the quartz, felſpar:and mica | 
13 PUNE A LAGS the cuſe A 
zeolites. 2 19912 1 1 Ty 4 + ut LC. IS 37> 44A 53:4 12 


— 


— 


of rock, which is exidently the ſame with the qaliopetre f 
Sauser, »hich he Sound Jools near e de fuminic.of (Mont 
Blanc in Swizerland f. Lower down, but upon the: Game: 
Ade of the glen, many fragments. of baiiik ane dhe obſerved, 
lying upon the fides of che mountains, ſhowing the preſence 
of baſalt veins; and ar the Keid-voe a great vein is to be ſeen, 
rifing perpendicularly through the granite. Neatly at the ſame 
place, I was much furpriſed to find ſeveral columns of dark 
keek-green-coloured. pizchſione lying amongſt the debris of the 


granite; — comſicerable labour, Lwas at -able to diſ- 
cover its fruatien. 


9 
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Not far diſtant from this, in aſcending towards the fum- 
mit of Goatfield, amongſt the logſe blocks of granite which 


cover its fades, I obſerved -a curious appearance. Upon 
breaking 


+ Voyages dans les Alpes, tom. me, p. 275. 
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— ronks, ob ah anpaBarion A fiſcoverng rock 
eryſtal, I fouddn Toveral-cif then rhaffes of compat granite, 
of diſſerent ſises, either roundet} or angular. Some trhat fimi- 
lar appearances have been obſerved by ocher mineralogiſts: 
thus Mr. Werner has in his poſſeſſion a maſs of granite which 
comains pieces (geſchaete) of gaziſs ; Mr. Roſter found! Be- 
tween Ellbogen a Schlackenwalde, 4n- Bohemia, 4 great- 
grained graniea f and Mr. Sauffure dbferved » maſs of granite 
which-centamed. an oval. qadee of geit f. "Mr: Werner rec- 
kons/his ſpecimen: a preef that the gneifs is of earlier forma- | 
tiou· than the granite jib other words, that the pieces of gneiſs 
have been broken aff 2 firutur which was depofited before 
the rab. Me. Sanfſure, however, is of an oppolite'opimion : 
he is inchined te believe chat theſe pieces of granite or gueifs 
pecubar circumſtance, affected a roumled form, Which is not 
manifeſted in the other parts of the rock. This conjeAture- is 
rendered more-probable from the following fact: © I have of- 
* *» T 2 — 
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Werner, Kurze Klaſſification der verſchiedenen Gebirgsarten. 
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| The welt ide-f the glen bee ers Pan 
mountain, named Ben-echleven, which preſents to us che great 
gat fides of the granitical ſtrata... Its top is covered with enor- 
| mous blocks of granite, hich reſt upon it in a moſt fantaſtical 
manner. This magnate. declines rapidly towards the N. E. 
forming a tremendous hollow, named Cory-dain, , whoſe. bot- 
tom is far cleyated above that of Glenrola, but is lower than 
the bottom of the next hallow, named the-Feun-hody, which 
is raiſed far above either,. preſenting to the: bewilder'd eye an 
amazing ſcene of ridged and peaked rocks: of 'granite. . In the 
Cory-dain, the graziite; ar Grſt Sight; appeere in be firatified:ho- 
rizontally ; but an examination ſhews us that is owing to the 
ſplitring of the granite. Here alſo we obſerve the granite diſ- 
integrating in che form of ſand, and, what, is more rare, de- 
compoſing in the manner of ſome ſpecies of baſalt, that is, in 
cruſts . Sauſſure, ſpeaking of this kind of decompoſition, re- 


marks: 


Granite decompoſes in concentric layers Charpentier Mineralogiſche 
Geographie der Churſachſichen Lande. 31. 


22 


* 
marks : * Un autre fait, 1 Ia Folution en exami- 
« nant tes granites de pres cr avec attention, Ceſt celui de ces 


« exfoliations que j'avois « Es He vallee ſuperieure. 
© Cet un fait ahn de tous les mindralogiſtes, que la plupart 
des pierres ſont plus tendres dans le ſein des montagnes qu'a 
* leur exterieur, et qu'elles acquierent à Pair un degré de 
« qurets ſenfible. 11 ſalt de-, qub ia partie exterieure, ou le 
* bord de la tranche verticale d une grande aſſiſe de granite, 
„doit ſe durcir par le contact de Tair, candis que Fintericur 
Gunmen de molleſſe. Et 
tant que les aſſiſes rieures demeurent _ un peu molles, le 
« poids enorme de ' totites"ceflcs qui repoſent — — . 
„ longue les comprimer. Mais les parties eterlchres, düref 

par le contact de Pair, ne ſont pas ſuſceptibles de rn 
compreſſion. Elles doivent donc een Teparer 6 former aint 
< les exfoliations que Ton obſerve *.” © : 
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Colour. Dark leek-green. | | 
Laftre. Internally it is glancing *, with a waxy luſtre I; is often 
beautifully irideſcent, and this is particularly the caſe at the 
thin edges of the ſplinters. 
alt. Gives» few feel, kent nh, fla bus er 


* 


. t Wachsglanz. 
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Fracture. More or * nerfectly- multiplied conchoidal, or 
ſplincery; often ſhaftole 3 and wt diſtin& con- 
bb 14 | 
Fragments. " AlmoR — in the form. of four-fided 1 irregular 
Uhl . 
Tranſparency. Trundinie « very hen l he wins. 
Fuſebility. At 23 of Wedgewood's ſcale, it becomes black, i 18 
much rent, and internally: a Attle pdrons ; at 35 it had 
found a porous enamel; and at 700 it became perfectly 
rae Mrs 4" t U 
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wad tam of une which 
6 interſperſed 
eraigd, apparentdy of quartz. This ſpecies is often intermixed. 
ia CORR SORE wo. | 
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Caldur: Dark Ah; dut che number of diſtiner concce- 
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— Tranſmnits a very kite light at the edges. 


Hardneſs. 
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— Oe « few ſparks'with; len * 4 
Fracture. . ——— phinjery/rfich 
numerous diſtin contretions; 1 — 
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white tegmen, which is often ſeparable into layers; and, by the 
decompoſition of the felſpar, ic gets a cellular appearance, when 


it requires an experienced eye to | N it from ſome of the 
produQions of Lifati. It is alſo frequititly travebſad with another | 


fpecies, Ach Wb u Seater deigrie'er tilthe; lad ad More dif 
cultly decompoſable by the action of the weather; To chat ſpeci- 
mens of this kind, when decompoſinig, preſent a iriped ſurface 
of dark-green and white, the dark-green being the undecom- 
poſed {pecies. Gerhard, in his Mineral Syſtem, mentions a ſpe- 
cies of gneiſi, or granite, that contains obſidian, a ſtone much 
allied to pitchſtone. Dr. Townſon, in his Travels through 
Hungary, remarks, that this gneiſs is a ſpecies of obſidian, with 
black and white layers, containing alſo, probably; a few cry- 
ſtals of adularia and ſcales of mica. Tbe ſtone I have now de- 
_ ſcribed appears to be of the ſame kind, and this is rendered 
more probable from its ſometimes containing felſpar. 
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Hardneſs. Give e ſparks with le 
Frafture. Uneven, with a tendency to the angſt. 
ma. It 21 it intumeſced 2 little ; its colour Was 
Achely altered; the ſurface glazed, and, internally, porous, 
"At 315 intumeſced conſiderabiy, and ſaſtened. It had chen, 
externally, a browniſh glazed covering; internally, colour 
5s grey, and very porous. At 65 it had intumeſced very 
mueh; forming an exteinally cavernous,  yellowiſkbrown. 
| coloured maſs, Me OR Net pe RR 


— * 9 a "Y 


"2 


"here ae — few exjtin of white — 
through it; and it acquires, by che * of the Weathers, a 
dicht brown tegmen. 
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BL Ack PITCHSTONE.. 


Lire. Little glancing, with a waxy luſtre. 


Tranſparency, 
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7 ranſparency. None. 


Hardneſs. - Gives a few ſparkswith ſhed. A3G-unnumoga 
1 Straight, ſlaty ; and the ſlates appear to be formed 


the ſuperpoſition of ſmall fol The plates are alſo 
a covered by a metallic yellow-coloured Snitoky | 
Smell. When powdered, i it emits a bituminous ſimett whgch | 
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— of black: pinchtons appiar/iv piſs int 
baſalt. A”curious ſpecimen ef d Lind occurred 29 te in 
the neighbourhood of Kilmichael-Houſe, i in Gleneloy. | ns 
pert is common black piechitone, but It gradually loſes 
luſire : its. fracture paſſes from the conchoidat ta the 5 


ſplintery; then it gives a grey ſtreak, is not at all fragile, in 
ſhort, is a fair baſalt. 
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* Mr. Kirwan has found ſeveral pitchſtones to contain inſlammable matter. 
Kirwan's Mineralagy. ä 
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— 3. Firchſtone has been obſerved to paſs 
mto- obfuliae; + Rone which. is found. in the 


of Mounz Heala in Iceland, and bene 
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en which Kems. caly © ſpecies of ae is. 
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* Baron Veltheim has endeavoured to ſhew that the obfidian of Pliny corre · 
ſponds to ſeveral other ſtones. | | | 


+ Newes Beryjitianniſches Journal: B. i. $-94.—The whole of the Iſle of 
Aſcenſion, according to Foſter,. is compoſed of obfidian, 
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chat the pitchſtone is affected by fire 


ARRAN, 


A #5 A | 
found nor only to incloſe balls of obſidian, but even. to paſs 
A hand, to ol and; on the other, to real pu- 
mice. Mr. Camara, who had examined the pitchſtone of 
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od, „. the obſidian was convicteld ire {'©-porons 
| Hodgp male by: the. blow-pipe, intimativg-that' it. had; never 
| Beink:Expoſed-eb: the ad en of vilcanic fre f. More tlately, 
Lampadius, profeſſor of chemiſtry at Freyberg, has fog 
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„ Eſmark N. Bergmanniſches Journal. Vol. 2. 
— 1 + Bermanniſches Journal, 1794. B. 2. Sees 222 kin ft iV gore 


+} Neues Bergmanniſches Journal. B. 1. f 84. ne 100 l 62 ab non? 
A whole pound weight of obſidian was diſtilled, in a porcelain retort, and 


afforded 145 grains of pure water. 


* Lib . If. A 6 im Ef 2 15 STOR! 4521 4 ile Dita 


— 


+4 zvinoboolkd> mot 91 pad en02291 310t919H 51 bas ldi 


na of: en.. Fiteb bene has bees — Ts 


$4442 


ralogifts w-poſieſs Ie very differenrdegrees of fufibiliry, ' 


leads halbe unge äf ey Layei all — pin : 


tone 1 in their experiments. Mr. Morveau Guyton found the 
Pitehſtone of Medll mountain, nber Paris, to Temigiri unaffekted 
ae a- very high degree of "Wellgeyodd'sſcale *.;:Mir.CKirwas, 
| e Has wiltade nary: on their fuſibiliry, found that 
Mel N falible fobavaida e at eee ee 
ik i geukraftwere far more refractory; foe rremGning ün- 
changed at 16G fr) Melis plaitrichay chefs foſſils ave> quite: di- 
ſtinR from the pitchſtone of Arran: indeed, were chey proved 
to be the pitchſtone of Werner, 1 would not hefitate to arrange 


the Arran ftones as a üb dud Aiſlinct genus. It is now 
Slow; however} thar (bviral Ainies/whichs formerly paſſel 


Sfr pilchſtoney belong vo che ſeniophl. Dr: Mizehethimforms 
me that the infufible pitchſtones of: Hungary ave ſemiopals; 


and Dolomieu remarks, that the ee of the iſland of. 
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f and white pitchſtone from Hungary, are all very dit ey fa 
| _ « and he therefore reckons them reſiniform e d 
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f A, * of ſhining. panic » diſperſed chrough it, 1 
which i is probably hornblende . 3 = 1 
Tranſparency. None. "oy 5 | " s ö 
Ane 75 Scarcely gives five: wich, el, arte tor 2.1 * 
Frafture. Even earthy, but is very compat}-. Mel d - | : N 
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— been found to contain charceal,-or probably carbou, = 
as = conſtituent part, has been ingeniouſly mentioned by Dr. Walker, as one 
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bas obſerved in ſeveral other infances, 
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Lalre. A number of eryfials'© dente amc use 


®, give» eee latte! Nuno £:54.7 mode 
Tranſparency.-- None. Ititzwond 8 22 EPO nointoq i730 pad tf... 


Hardneſs. Gives a few ſparks with ſteel. „ er Rats 
Fracture. Uneven earth a „ Nr 124 


Gives a grey trace. * *. WY. W 
 Fuftility. Melted at 58% This faibiliry diſtinguiſhes ir from 


the ſpecies of baſalt ex- by Mr. Kirw#a?*-He- fou 
chem fuſible from 120 to 1309; and the: fighr2te trap or 
- columnar trap, melted at 100... 


It contains yellow-coloured olivin, and Aer dne 
chan I have obſerved in other ſpecies. e. KY 
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In the former edition of this work, 1 conj red that both 
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the pitchſtone and baſalt = contain potaſh. Since that pe- 
bob Dr. Kennedy, has anal ed, baſalt, - wacken-porphyry yry and 
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ſods and muriatic acid f. Dr. Mitchill,'to hem 1 commu- 
nicated Dr. Kennedy's experiments, has lately repeated them 
upon the famous baſalt of Stolpen, but obraimed u very diffe- 
rent reſult. Having QereRted a fall portion of muriatic acid, 
he then powdered a quantity of the ſtone, and mixed it with 
ſulphuric acid; then diſtilled to dryneſs, and lixiviated the folu- 
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tion: the ſolution was decompoſed by the cette of lead ; th the ſu - 


pernatant liquor was then evaporated to dryneſi ana che acetous 
acid burned off. The reſidue, which was pure alxali, afforded, 
| with nitrous ackd; W a deciive ee 


92 art rod 2:23 2 oder 


"a * — . a 
2 * 3 k « 7 1 a. —— a - 4 \ , 
: ., ' BY 8 T J 


cli 1 0 4 23347 | A SLENITE-, nn 2 * \ 
SIENITES, gory nn Plin. et Al. Srzurrzs, 
Dr. Walker's Claff. Foſſil. W rn — 


» = * > * — 8 
Sylt Nat c ind ihe 2 b e 
-  *.4 ” 2 * . # 4 * k 0 o * Wi 
X * 7 % 4 : £ 4 i — <- * 1 F Fe Y Vn 4 r 
- * 9 2 . : 4 4 „ 4% 88 9 « + # hk 
RES won & + »$ 4 TIF43 C w— * T7. \ - Y [> £42 WF 8 


This rock we have reniarked freming ſtrata at the head of 
Glencloy, and it occurs in many other parts of the iſland: I 
| ſhall now mention its external characters. To prevent repeti- 
tion, I will ſhortly detail the different ſpecies, placing the in- 
gredients in their order of proportion. * axis T7 
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blende, has the following charaQters — 

Colour. Dark leck-gren. = 
Lire. A number of Hhining points diſperſed. through be 

the maſs, owing to-the horablends. 2 156 

eee Nene. 

' Hardneſs. Gives Bre with. fleel, bat not very glnirifully. 
Leaves a grey trace. It is difficulty diſtinguiſhable 
| from many ſpocies of bafalt, aud is often imermined with. 


| patties of the firſt . | $3329 
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Hernblende. 7 


This ſpecies, owing to the great proportion of quartz, has 
much the appearance of a fandſtone. 
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n . e peck 
lc luſtre, approaching to the nature. af | chiller - ſpar; and 
the felſpar is tinged green, owing to the diffuſed matter of che 
horablende.  ' | 0 7. amt. as ova 36 1 
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The diferent ſpecies of ferite were ; 33 Wich 
baſaltic and granitic rocks: a circumſtance which was owing, 
not only to the want of an appropriate name, but to the difh- 
culty of diſtinguiſhing the-gradations. Werner firſt named it. 
greenſtone ; but he na calls it Sienite, from a conviction that 
it was a ſimilar ſtone which Pliny deſcribed as being found at 
Sienna in Upper Egypt. In antient times it was quarried" is 
great quantities at Sienna; and from thence was brought; to 
Rome for the building of great public edifices, and for the'\uſe 


of the ſtatuaries, who worked it- into pyramids, obeli{ks, &c. 
The famous Sarcophagus of Cheops, and Pamapey's . Fillar at 
Alexandria, are now known to be of ſien itte. 
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of mineralogy, we think it not out of place te introduce, 
among the general obſervations -we may have occaſion to make 
during the courſe of the work, a Hort actount-of the different 
_ veins of ore which have been obſervetl traverſing fimglar rocks 
in other countries. In purſuance of this plan, we may re- 
mark, that fienite, in ſome plages, is rich in metals: thus, 
e Schauffenderg there are veins of filver and lead, and part 
of the productive Altenberg anine-works are in fienite: we 
believe that the veins of Strontian in Argyleſhire run in a f. 
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Hardacfs Is difficulty . with à knife. 
Fracture. Splintery. 


Smell. Strong earthy ſmell, when breathed on. 
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Datz bs of "vations + colours, White, yellow, or ſmokx&; 
of different ſhapes, angular, rounded, or regularly cryſtallized, 
1 which is a rare appearance 
in porphyry: it is alſo; W . re 
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— diflrs, in groera, bue lite from | 
chat of Corygills : in particular inſtances, however, we obſerve 
it nearly in tlie fate of hornſtane, and having che following 


Colour. 2 
Teer, A very fight degree ut the Sb 
 Hordugſ;. Gives a few parks with ſteel, = 
Fracture. Even. 
Smell. A ſtrong imell, when breathed on, 
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be erte ef felspar are much larger Han in the 1 
me and, belies, 1 obſerved ie to contaid a daun ub. 


2 probably ſteatitical. | fend 
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Lace ons whit fri — have a jaſpideous baſis; 
but Werner has extended its Wind much farther, an 
now reckons eight different kinds. It would be uſeful here to 
follow the Linnzan mode, by dividing chem into diſtin ge- | 
1 and then the ſpecies might be deſcribed in ſhort charac- | 
ters, as Has been done in botany... This wilt probably be rec- 
Kegedk uſcleſs labour by thöſe hö think” chat folfils are not 
eapable of ſuch arrangement: we are well convinced, however, 
chat, in che preſent inſtance, as well as in many other parts of 
mineralogy, „ 


In modern times, porphyry has been principally ufed for 
ornamental purpoſes ; and, where compact, it has been found 
to anſwer well for millſtones. The Greeks and Romans uſed 
it for the conſtruQion of their fineſt edifices ; and the ſtatuary 


often cut it into buſts, ws 8 of the moſt * work- 
 manſhi p- 


The 
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>\;The'porphyry in this illand, fo far as my experience goes, 
does not afford any veins of ore; yet in other count ies it is 
ſometimes productive. Thus, in different parts of Germany, 
a ſpecies, fimilar to what we obſerve in this iſland, has been 
found to contain veing; of tinſtone, iron ore, — ga- 


lena, and molrbaaus. 
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Colour. Grey, or enn black. 
Luſtre. None. 
Tranſparency. Tranſmits extremely little light at the edges. 


Hardnefs. Gives fire plentifully with ſteel. 
Fraser. In the groſs, ſlaty; of the ſingle plates, more or leſs 


mine ſplintery, inclining to the even. 


It has diſperſed through it grains of quartz, and very mi- 
| nute 
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GRANITE. | 
GATT ES ours, Lin. — DUNUS, Cronſted. S 
quartzo, ſpato ſcintillante et mica in diverſa proportion — 
* Ys Miner. vol. i. N 497- 
© 3 YEAR U ANDIIE,- -, 

eee of 
a whitiſh-brown colour, owing to the ſlight- brown tinge of the 
felfpar. To deſcribe all che varieties char ocoar might be uſe- 
fol; bur car is more adapted for a fy renne treatiſe of mine- 
ralogy than an outline of this kind). D halt only, therefore, 
give a particular account of two ſpecies; the Gt rained, 
or Common Species, and the Small-grained. 
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I. GREAT-GRAINED GRANITE.: 


This ſpecies is not only: remarkable by its forming a very 
confideraMle part of the folid materiuls of: the: ifland, bur allo 
on account of the peculiurzey of its on ion; x it frequent- 
ly contains three ſpecies of — and * — is often cry- 
ſtallized. 
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—— the -uſual duſtre, — 
and hardneſs. 


Form. Either in e ee, Fan een in hen 
hedral prifins, bevelled at both ends. 

Laftre.. — eee poked i- 
PIPRASH r 
— — 
. opacity is-produced.. 15 | 
Fratturc. — aged Gengtimes Atiaged 
Harga:ſe. Gives fire plentifully with ſteel. 5 
Fuftbility. At 1000 the ſarface was formed no . yellow-00- 
loured enamel. 
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34 Species Is of a white colour, having nearly the uſual. 
cipally in che luſtre, which is like chat of poliſhed metals, re-- 
flecting, in certain directions, a ſilver light. | 
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pale, or dark brown, and ſometimes nearly bak. when it ia 
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en n e, and de inghe en nn 
gular priſins, terminated by * n ane r 
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ſometimes found ſeveral inches long, and from. two, us Gag 


inches diameter; of a pale brown, or rather ſmoke colour. 
Theſe laſt are much valued by the lapidarics. 
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plates ; and pretey frequently hexagonal plates occur, which, 


being ſuperimpoſed upon each other, form a bexagonal figure 
of ſome magnitude. It is the mica lamelleuge hexagone of 
Rome d' Iſle, (vol. ii. p. 509.) and the hexagonal.muca of the Abbe 
Huay, (Miner. vol. v. p. 296.) 
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proportion ; but, in general, the felſpar Forman the "moſt conk- 
derable part, then the quartz, and ny the mica. 5 
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ſcales of black dnida. it is ſubject d mach variety; not on 
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as eqſily oo n en re 
— of difference. * is Of ts Bis width 
traverſe the great-grained granite in all directions; but it alſo 
occurs in patches diſperſed through 3 it *. 
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J have already remarked that the common breccia, which 
runs among the ſandſtone, is formed of fragments of ſand- 


1 It has been obſerved in the mountains of the Hartz, Demi eſiſis the 
magnetic needle ; but it is ſaid only in maſs, and in a perpendicular vein. Mr. 
Deriabin, however, informs me, that this is not quite correct; for he has ob- 
ſerved it to act in detached pieces. 
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petre:. 1 was) not able to diſcover; its real fituation ;. but its 


a phenottienn which long/puz. 
Zed me—the: appearance: of rounded maſſeg af granize 
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From Brodick Bay, the cliffs all arermd are low, and, for a 
great way, compoſed of the ufual red ſandſtone, which is 
much traverſed by veins of baſalt, of various widths, and run- 
ning in different directions. Coves occur in ſeveral places, 
but none are of conſiderable ſize: frequently calcareous ſtalac- 
tires hang from their roofs. The action of the ſea upon the 
ſandſtone has given a ſingular aſpect to the whole ſhore; owing 
Foy at I 2 to 


and hand, which appears ta have been formad in fffures, is left 
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_ to. ſoft ſandſtone being waſhed ama. while the: more compact 


ſtanding in Jong ridges, o criftix., The Bndfane;"as'tit riſes 
- ppyrardls, forms part of the lower region of Goatheld, in the 
vicinity of. the micaceo cous. thiſtus, which it, in all probability, 
covers. About a mile from the Cory, nearly one hundred feet 
above the level of the ſea, there is a ſtratum. of limeſtone, 
aboꝝt twelve feet chick, running aran; angle af a0, and co- 
vered with red: coloured artzillacegus landitone ; but, below, 
interpoſed between the limeſtone and Landitone, there is a 
layer of a red ſhiſtoſe clay. In this clay IL obſerved, regular ſe- 
not nee, ae in layers. (all appearing ot de / Ame 
ſksciet) wich their. convex. des .xegulatlydownnratde: The 
| flcatpuy is ſomagtinges Riraights bus, oben waved and wiſled. 
Ir alfy frequently contains. radiated. calcarcous tryſkals, which 
are of a reddiſh colour, owing to the admixture of n. In 
a fiflure of the ſandſtone, above the limeſtone, I obſerved ſta- 
laRites of peat, of conſiderable fizn and confiſtetce, which up- 
pear to have been formed by the inflltration of the foluble pear- 
is a copfderable ravine, which ckily affordedime an opportu- 
nity of ahſerving che junction of the differene ftrata. Mere 1 
the ſhore to; a _confiderable; height, and, im ſome places, 6b- 
ſerved 
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a Rind ef brecc v we zpproach this prifiiitive”tWeke; the 
ſauatone-firite-betome more elevate; ' arid, dt length, I ob- 
ſerved.it lying on 4 carpet fhiſtofe teck, nen abpeirtt to 
be of che thatuve of maicatcons hits; Bur it Was o much de- 
cmd by the aQion of the weitther, chat I could not well de- 
dernaine tnactly as to its particular defgnatiem. This michtcons 
ſihus 7 wonti hte, bur for # ort wiy; when it i to be feen 
lying on the 'granive, whith riſes upwattle, forming 4 very ſteep 
aſcent, which leude te me regyet and eriffooking' Coryglen. = 
This glizr is very (precipirony en ul 'fides ; if brotder than 
— Coectibld-groups; thr fe coinylbstively hotter: its 
bottom is higher du, tac” ef Glenrofa, bet not ſo rirtich'ele- 
vated as chat of che Cery-dain or Feu hedy. It is entirely 
compoſed: of granite; which iv here ſplit, us ufaa}; into im- 
menſe blocks, chat are piled in vaſt eumulk upon the tops of the 
ſurrounding mountmins, or rata bottom of the 
glen, as wich ruin and defolation.! 
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| + Having: renne (i. the aſhore; F eotitimied my 
journey z and, 20, I approached the Cory; obſervet à vein of 
ffs, red; ſaifiale Gitkiftone,/ comminitg* fbusdeck piects of ar- 
gil running through the fandftone N. E. and 8. W. At the 
Cory, where: tlie are cx) few. howſes, I 6bſerved quarries of 
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Here I obſerved ſeveral veins of baſalt traverſing. the gra- 
nits; and, in dme places, E could cee de erpesdieuber wein, 


from che doy w dhe betta of the mountains. At che top of 


chis then is che Hollow called Cory-na-huave, which is bounded 


by Cammne-na-eallich and Leid. Its botrors is higher than | 


that of Glen-Sanicks ;, and is entirely compoſed of. granite; 


traveried- with -veine- of hafte forge of whicls Have 2 confi 
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| Haring examined 4c ghar as: tits would prin, 
I was again proceeding toward: the ſea-ſhore, when I thought ' 
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it might be intereſting to examine the juncon of W 


changed my courſe, as ſoon as we came to the-reck of -breatis 


ed to be a very compact micacepus rock; but the granite was . 


not intermiaed with it at the junction, nor were there any veins 
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; from. the granite. into the micaceous 


rock.” W — the hills Inks auth glen, where- 
| obſerved: another jundtion of the granite WO. GH, ar ie 
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Jauch. Clep-Sanicks ; 16 dat E might procccd. regularly on m 
nnr . . pulling ee, bars, E 


now now- diſappeared : the mountains ware cloathd'mith. beather to 


their ſummits, which 1 = road backbd: inti-- 
E regret 
ad; which is really the- caſe, a che granite. had now: diſap- 
pr, th ee of th ages bill bing of ee. 


Lan wendesed.alops: e.mpye er two: of ſhare compoſed af 


of workings: ir. — —— 
che Cock! af Aa- This en Kraum, which 3s bug of 
mall extent; runs in che ſandfione, accompanied. by che uſual 
coal metals, 36, argillaceoys ironſtage, Miſſoſe clay containing. 
numerous vegetable impreſſions, &., and at the bottom of a 


mountain 


AAA. 
14 », 


mountain of miraceous ſhiſtus. k is Limilur ro that Which 
is found at Kitkenny ins Ireland, and ie called bB. cob 
1 obſerved two pits, About fifteen feet deep, which kad been 
dug in cutting the coal ſtratum ; but, as the coal ſoon diſap- 
peared, the pits were left, and the falt-pans which had been 
erected were rendered uſeleſs. "The fituation of this ſtratum is 


Lach, as to preclude: all hopes of finding any conſiderable quan- 
tity of coal, although freſh ſeftions ware Aads: fer we va 
variably find it to be the-caſe, char wherever cout frkts com: 
ine the vicinity of high mountains, they then muſt certainly 
decreaſe in breadth, and become Bad, owing de the great ad 
mixture of earchy mattes. Thus, many of the ams of coal 
which have been found in France are triffing, and continue 
bur for « ſhort way; owing to their fitudtion, being found in 
renn ee e e 
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. 
of the teach of his theory. Here, ſays he, is a coal tnving all the properties of 
that which has been ſubmitted +0 the ales of hear ; the kamen is ſeparated, 
and charcoal remains, Te the Negtunifts, this rds one of the firongeſt ar 
Suments againſt the theory. The ſeparation of bituminous matter ſhows « want 
of immenſe compreſſion, which is the grand fuadament!] be, of the hypotheſis. 
It is indeed this circumſtance, principally, which diſtinguiſhes i fromthe hd. 
*anic theory, and bas Jed Mr. Kirwan n 6) ive 
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The great:frequaticy of 1 anmthari tip mich 
map eden tho conlyiif At ſhould:againi be -doemed,; worthy of 
 anveojons of un in different quality, and difficult 20 works: 
949483 dab ig rcls ras wc : >QI9207 153% 2610 7: bu rng. | 
1 Rirarumtorithe-Cock;: which tie-the maoſt northern 
point af the iſland, the ſhore is covered with; immenſe maſſes 
of andre and ren which have 7 
. —.— ith 
I 85 ˖ in . Ae not, ra A 3 — 
ö 7 the, thor, Baade fancied. efeinblones: to che ene 
cock, Hee the. chffp are of confiderable height, compoſed of 
fandſtane and, breccia, traverſed. with: veins of baſalt, of various 
_ fizes. One of theſe veins is compoſed of a reddiſh brown-co- 
danred dafalt, with, interſperſed, -  vwhite-coloured, apparently 
cryſtallized ſpecſtein of Werner; and the haſalt, where it is in 
contait with the ſandſtone, is hard, and much reſembles horn- 
ſtone. After leaving this, - a ſtriking appearance preſents itſelf 
10 0 our view, of the whole face of an immenſa ſtratum af breccia, 
which was ſhattered to pieces, and rolled towarda.the ſea, by an 
intanſe froſt ſame years ago i the exaſh ts fall was heard far 


with layers of ſhistoſe day 7 and whine: theiclay is waſhed 


away 
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; away; the ſanduone lies expoſed having the appearance a 
regular pavemett..\\IE£we'examine zit mereneatiy;- bee find the 
ſandstone erate fplt into teu, fonr, on fin- ſidrd inragular f- 
gures, and connected together by the clay, which gives it 
an artificial aſpect; by che decompafitian of the clay. the 
pieces of ſundetone are ſeparated ani lie: ſnattered un tho 
ſhore, and ard:aptuts be taken: for the Work 1 — 
_ this to within a mile of Loch Ranza, cha ſandstonel s as uſual; 
forms che cliffs upon che ſhore and1ivibackobþy mountains 
Ws micaceous As — rests. 
che cliff; ö approach. ee 
che place where the fandstone difeppearsy thers lis- & great 
5 baſalt vin, about thirty! feet wide, running im a roch inter · 
| mediare berween. arilefia and micaceous:fhiztus. Ae we: ap- 
Pech neser ds Lach- Rasa, dus de ke cxpofed--fondral 
firbt. Theſt veins are of various ſizes ſome are chruvch in 
_ their dlrectiom 3 one, in particular; iu forked, or vided ihto 
. 
the. micaceous ſhistua A few hundred yards fm Ach en 
eee e che Loch, Ide few bigoformed-an! ineteſting re- 
nion of che ſtrata Ci denidaſt es, 521619 ſarivfhcrory Man- 
ver che relative* puftion of che! fandltome / lite tunes and mi- 
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en dae The micaceous ſhiſtus which forms che 
ſhore, is inclined at an angle of 45% and dips to che G. E.; 
the ſecondary firata, are inclined at an angle of 47, but dip 
to the N. W. fo that the two kinds of rata meet togerher, 
fimilar, as Hutton remarks; ue che eo fides of a 'lanibda, or 
223 8 are of red colour- 


what Gniilar 6 


A what K 1 NK Aa 


England... Sanffiire remarks. that horafionc is confined to the 
ſecondary limeſtone, quartz being the ſporadic inattift which 
he has obſerved 1 haneftene. = 


— . be b x repitition of - what has been 
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1 7 21 1 "inte? a mr. N 27 Saler 
Gra Raves. - Thin glen d OE — 
e broad, running nearly nsch ad ſouth, biunded on 
e by ber yownd-backed mountaing aha riſe at = 
e angle; and ane maar of the. fame height 
an both fides of the glen. The inclinatian of the oppoſite 
mountains is che ſame, and che ſtrata ran at the fame angle. 
The 
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The” botrom: of the glen is but linde elevated, and nearly le- 
del; about one half is covered with a falt water loch, which 
ade greatly to che beauty of this romantie ſpot. The hills 
are ' compoſed of mieaceous ſhiftus, containing a greater of 
leffer proportion of quartz and inica; indurated chlorite is 
ain diſperſed through it, and towards the mouth of the loch 


ab Brom the top ef Glen-Rinza, we en 
n deep glen, running neer- 
nnn. | 
hich ke pon he grit. The grain and — 
are — the mafhve granite 1 
rerfing the ſhiſtus. 'Ehis-latter appearance was conſidered by 
Dr Huttap, as a demonſtration of the truth of his theory, with. 
regard to the formatian of granite. Iwill not now make any 
ebſcryations. on this particular opinion, as L intend to confider 
— 149g Uo wy; Af | 


when bath fdes te eder gpunite; ofthe fame kind with thas 
of Goatſield. teh 
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| — which is in ſeveral places rugged and difficult, from 
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1 3 blocks of granite, ſyreading all ad. W 
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aaa Canaan ori Wie mans e 
reaſon, conteraplating this awful ſcene, could doubt of the ex= 


3 EE =T abel 
EE? granite ee 
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iſtence of that 232K0, whoſe ower and wiſdom are fur be- 
yond the reach of human comprehenon ; duch <a. 


vanity, not ſoundneſs of judgment, is the diſtinguiſhing'fea- 
ture of his character. Few, indeed, of thoſe. who deny, or 


T3 22 


even doubt the exiſtence of Deity, have ever beheld, far leſs 
ſtudied; che ſtupendous and awful works of nature. It is not, 
then, much to be wondered at, that the pride and arrogance, 
which ſo often characteriſe the cloſet * ſhould find 
their 
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. ding wi np feitins; 
which ve for theif end the propagition. of the worſt princi- 
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Upon the edge of the katlow, I obſerved ſeveral fragments 
of porphyry, but Ic, not diſcover ver any fixed rocks ock of it, 
owing} the lac of gtanite ſcattered all ovef the ſides of 
23 in aſcending from this, to  Caime-a-callich, fe 
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fatigue I was ſo fortunate as to diſeover rwo veins of baſalt, 
upom tlie fide” of Caime-ha-caillich looking into che Gi 
hoodie; and, between theſe; there appeared a perpendicular vein 
ef:picchſtune}/all running in the common granite. Tais piteh- 
frone7 is of x green colour, much reſembling that from Bro- 
_— It forms à vein, about tro feet wide, aud, what 
is remarkable, it is formed into two regular cotumins, from 
two t twelve inches diameter, and having from three to fix 
irregular fades . I could not, however, diſcover the ſituation of 
. mhaaiveb bb 55 cf toro. » ai 
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iN *.Ie would be warthy the mtenign of r 
the baſalt be not included in the fame vein-with the pitchone, mus forming = 
| 1 

ſtratified vein. | 
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pant aß chie great mon TI 

height with Goatfield, I had a very grand view ; yer mee fo 
extenſive as that from Goatfield. * 
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ng.aovcred With enormaus piles of quadrangular maſſees of 
—— — — 


- ALSH 21.3 


7 215 L "have heady. remind them. upon the 0 
of fever 
3 —— in its n e of — 
tion, from the. folid - rock to. the look: ſand z in itz begin- 
ning difintegration. xt ſplits into maſles;/ having greater or 
leer rendency to the quadrangulat form; but thefe maſſes. 
haxe | till a degree of connection amongſt. theraſclves,, : as is the: 
caſe upan the mauntain. top. The nem ſtep. is the enlarge-- 
ment ef the fiſſures, by which-the maſles.ave loaſened. from. 
their connection, and tumble down: from their elevated: ſitua- 
tions, upon the ſummits of the neighbouring mountains, or 
afe Hurriect with impetuous "vel6etty” dbu i the moumtain ſide, 
covering the bottom of tlie glens with theſe {tupendous 3 ruins. 
Laſtly 
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n that the ſony matter of this globe has den Temes 
by the decay of « Former worll, fwhoſe debris bus been collefted by vitices Means 
Ache tortour uf * formet ocean. This part of che Huttonian theory differs. bet 
Nule from that af Count' Baiftn, yet it is ſo material for the general ſupport of the 
whole, chat if it hall be diſproved, the ſolidity of the theory in general will be much 
impaired... If we examine a few of the numerous facts on this ſubjeR, we ſhall 
find no proof of the debris being carried to the fathomleſs depths of the can; on 
the contrary, be will obſerve it diſpoſed of in a very different way. Thus in 
orne caſes, the looſe materials waſhed from the mountains, are obſerved Wing up 
great hollows ; and in other inflances, rivers depehit their eptvhy-withers; and 
form extenſive plains, and not unoften the debris having reached the: ſea ſhore, 
'of theſe remarks. The plaing of Cran and Camarque, in lower Languedoc, were 
formed by depoſitions from the Rhone, Annen 
che river Poz the lands of Holland and the Deka of Egypt, lem alſo to be 
Jepelitions' of the debris, brought to the ſen acre by great wärs. In Egypt, 
the gathering of debris is very great, as is well authenticated by hiſtoric evi- 
Hence : | thus, we art told, that the ton of Damictts, in lower Egypt, about the 
Jear 1248, was upon the ſea ſhore, but is now about twelve miles from it: and 
the. town. of Foc-ah which, three hundred years ago, was fituated at the mouth of 
che Nile, is now ſeven miles diſtant. The country about the Baltic is alle grady- 

| ally 
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eg Gg of hs Vayages dans les. Alpes, remarks, that gra- 
nite ia diſpoſad.in, ſtrata, buy thay, they we not IN goube 
Aifringuiſhed,; particularly in--the; granize- S. low. countries 
dic plaing , This he, conteites, c he ping d che granite 
f Jow;; balls; cntZining a great, quantity of pierre de corne. 
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W 4d bh y yett deres ud biting thoapabte br aduntiting cke; 
_ hOikithhW of ine. Ports üre obiged ce chart HI fonts, dd Aomedittbe be- 
mene guatter of ne nearer the ſea: Ouιj,⁊ eatern tide df Gothleadgiacar 
| Hoburg, the increaſe of the continent for theſe laſt ninety years, is abou; turg,pr 
three toiſes annually. The inhabitants of weſt Gothland remark that the fea de- 
ereaſes every ten years four or five lines | erpendicu y, which, ampunts, to for- 
15 Aol ORE, According to this lution, 69 year ago the fe 
n den it is at prefent. In allo u ſtriking 
Pesch of the formation of land by the accumulation of debris. Innumerable other 
inſtances might be mentioned. But we will not cite more, but conclude this note 
with the following ingenious obſervations from Mr Kirwan's Geological, Edays, 


„Mariners were accuſtomed, ſays he, for ſome centuries back, to, diſcover their 
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Tarn ſand brought up by their ſounding nene | 
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biens javariably the, ſame. Fortis in his Travels through Dalmatia, p. 285, re- 

lates that urns thrown into the Adriatic upwards of 1400 years, ſo far from be- 
ing covered by. mud, were found in the ſame. fituation, as they could have been 
'[uppaſed to have been the firſt day of their fall; therefore, notwithſtanding-many 
particles of earth are, by rivers, condufted to the ſea, yet none are conveyed ts 
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phah would grove fallaciens,af. the furhes of the | bottors . 
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This Sieerdd#tdradf MG canltigabh, contains ee propottic 
of vargillicevuy'exrthi#hnd* Ab iHbſt - frbnes wWhitht have this 
carth'as 4 donſtituenit harx ant 1 <6afidevable? Proportion, 
ſpht into rhomBoilsl maſſes, ſo hie concindes that” xt id che 
catth of che pierre de corne whith is che eaſe of Fplit 
granite, thus forming the numerous maſſes which prevent us 
from obſerving the ftrata. This explanation, 1 yo 
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nious, does not hold true with regard to the [granite "of this 
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iſland : no argillaceous ſtone of chat kind enters into t com 
poſition; yet full it ſphes- into very: numeroùe rhombwidal 
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C-Max EE. Upon the caſt fide of Glen-Ranza, there 


1117 10 L 


is an opening * o N glen, nained Halimidel, which. is 
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dul £ III 2 10 on 9 * bun 992 1 A DA d 199 A 23211 l 


a die either depohtaf at theft S cue, or geld vy cuttents 6c 
by tides ; and the reaſon i is, becauſe the tide of flood, is always more impetuons 
and forcible than the tide of ebb, the advancing waves being Preite forwards by 
the coutitleſs number behind them ; whereas the recreating ; are preiſed backward 
by a far ſmaller number, as muſt be evident to an attentive ſpeltator ; ; and hence 
it is; that in tosting things caſt into the ſea, are at la thrown on ſhore, and not 
conveyed into the mid regions of the ſea, as they {ould be, if the reciprocal 
undulations of the tides were equally powerful” Kirwan's Geological Efays,, 
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about two miles long, running W. N W. and K. S. E. but 
which ſoon changes its direction, running nearly in a line with 
Eena-birach. It is narrow ar the bontom>bur widens upwards, 
owing to the inclination of the fides, which form an angle of 

2? ; and the bottom alſo riſes, forming a conſiderable 
angle with the fide. It is compoſed of various ſpecies of mi- 
caceous ſhiſtus and quartz. In ſeveral places baſalt veins may 
be obſeryed traverſing the mjicacepus: /ſhiſbus, many. hundred 
feet above the. level of the. ſea : even in the bottom of the glen, 
where the burn has expoſed the mieactous ſhiftus, we-obſerve 
baſalt veins croſhng it. Upon the eaſt fide of the glen, ſeveral 
hundred feet above the level of the N, chere are two quarries, 
which were formerly worked for ardefia, but are now diſconti- 
nued. The ardefia is of various colours; generally bluiſh or 
green, and is intermixed with white quartz; the fifures often 
contain cryſtals of actynolite, and a ſpecies of quartz penetra- 
ted with — . — 
praſe. 
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Deſeription | of the Foss1Ls mentioned 5 in the preceding C Chapter, 
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1. [Avery in ds of ts an ie ods 
Prey Apt ai. Gr logen coy 5 
Smell. Emits a ſtrong earthy ſmell. Fe Inn 
Frafture. Even, fine, ſplintery, and very compact. 
Faſbility. At 140 Wedgewood, no appearance of fuſion, 
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Another ſpecies is alſo found at the Cory; of a dark-brown 
colour, minutely fokated, difficultly ſcraped with a knife, and 
wanting tranſparency. 
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Brick red. 
| A fight degree of wa from foe dſpra fi, 


— None. 


Hardneſs. Pretty difficultly ſcraped with a knife. 


Frafure. Generally foliated,. paſing to the 8 — 
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INDURATED LITHOMARGA found loſe on the oY between 
. and thi Cy. 
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Fracture. Even, a upon fine Say — 
ſtain the finger; feels. dry; does not acquire à poliſh by 
friction; after immerſion in water for two days, no ap- 
Pfarance of diſintegration. baue ali: ai Ni o | 
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W with a light, lambent, blue flame, which oditimucs for u 


ſhort tame. . According to Mr. Kirwas's Bod, de Ebtberins, 
in the 100 parts, 93 of carbon ee a N 


loc, W 
; Mr. Kirwan, in the ſecond. volume of hie, Mineralogy, we- 
marks, that coals are not ſoluble in acids.” I 'have- obſerved, 
however, that the coal of Arran is rendered-foluble--in-"wa- 
pearing to be converted, inte an axyd- deere ts Hes? 
-25 Thslg: to slsfN % nun of ai bent 9320 5+ 
This ſubſtanee has been placed ; in various parts of the: mine 
EY ral ſyſtem, as with blathdlead, iljBdzna, manganeſe, &c. ; 
but the late correct: analyſes that have been made, ſhow: en 
carbon nearly in a pure ſtate. Mr. Kirwan, upon conſideration 
eee ee coals, wick dhe 
1, 34947 9 
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3/feels tacher greaſy;- particu- 
tarty.ahe. green-coloined 3-ahdes: not--ain the fingers, - There 
are often contained in the fiſſures, cryſtals of glaſſy ac- 
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Luevores, Dr. Walker Sn, ðꝙ,j] Mica, Kir Gp“ 
SCHIEFER, Werner. GnzisSUM — Gmelin. 
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3 T have to make on this genus of rock 
ſhould, in ſtrict order, have in chapter ſecond ; 
but 1 wiſhel'previoully'to exatiine's greater: ndimber U peri- 
mend; {d 4a z30 e betser able to zwe 1 gericrat/ Idi of the 


* 7 1 
FP, — F of 0 ' Bo 


* 
Nee — * 1103. 8 3113 2 
þ £V 4, + 174 ”  - 4 2 > 35> F341 N 7 


a 


9 * . , 
p — 2 > % . 4 y . bh # 11 CE 4 
1 4 got. . 19 £36k 5 4 Me:  *3-L s 4 \ * 
a ® wv — 7 = '*. is. 72 4 _ 28 — ” * 5 L . = 2 * » — 7 _ wo * \ * — © 


* 
1 


. 
- 


OY world be incoithent/with/ rh bretity of this oukline to 
M 2 deſcribe 


- 
. m 
- 
_ 0 
— 


deſeride all the Species of this rock L. fall abbtorendaly 
mention it in general. ono parade. 
een an adgion? r N 
Mica. The mica, in general, is of a or hl Ce- 
1 the ſcales 6— yg 
| | ao” OY 


h NY Werner ; n. Mr. Riewen; A 
Walker. This ſubſtance occurs very frequently, indeed more 
ſo than the mica; yet, as I am not well acquainted with the 
names given to its afltnldtture” with dther foſſils, I fill retain 
VKErent mn — nn 5 ; 
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Theſe three i are oa conjoined, forming a ſpe- 
cies of ſlate” in other examples we Obferve Sly yeirts und 
mien conjoined, or danrte and weite 5 arid; mſlly; faipir; in- 
durate® chlorite” and Hornblende add to det vuriery. In ge- 
metal the rock which Wale iiarites” ine * dotn- 
pact; and often they are ſo intimately combined, that fx f 
difficult to determine whether it be mica, talcite or chlo- 


rite that is intermixed with' the que. Frequently we ſee 
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2 when. the mics pals tothe hte of 
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den, We. dome Kb of arc, uric the quarry, 
——————. No rock. is more favourable 
for metallic veins ; indye$s mapy/of the richeſt mining coun- 
tries are formed of it: we may inftance che vaſt mines of | 
Sweden, Which ar; almakt raurely nene 
. ſhiſtus, * a * 6 m * MA 
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203 VING L glanced over th glens and, rar N 19 5311 
ard of eons wierd eee 


b n 0 about e mile and a half from Ranza. 


The ſhores in Anti tn 1 ; bounded by clifh, which are 
e Pg a nor rugged, but beautifully adorned with 4 
Ae £7776 ; a richneſs of appearance ſeldom. obſerved upon 
the ſhores of 213 7 ys wee, 006 cliffs and mountains in the vi- 
aug are : formed « of, micaceoys ſhiſtys, of various degrees of 
hardneſs, owing to its being more, or leſs intermixed with 
quartz. They are ſeparated from the ſea by low beaches, of 
conſiderable extent, which, in ſome places, are cultivated. The 
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entrance to the glen is bounded by lofty, precipitous moun- 
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Tains 
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ins of micaceous ſhiſtus; but this ſoon diſappears, as the 
sien changes its difeQing, m N. N. E. and 8. 8. W. 


then the mountains are formed of gtanite finnilarto- chat of 
Goatfield. In ren places of the glen fragments of baſalt oc- 


monſtrating the traverſing the gra- 


cur; demonſtrating rating the preſence of veins 
nite, as we have already obſerved upon Caime-na-callich and 
Glenroſa. Upon one fd of me gien we obſerved a narrow 
alley, into into which we entered, but found! that the granite was 
che peeing Wik. A dne ace Med I: diſborercd 
great an of peophytyy. Bur l, ena on deut them in fits 
It is probable, however, that it forma: veins, running in the 
granite, as the ity of debris is too final for fuppoling 
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— Some minerslegie Will racher- be inclined | 
— bad 
tains: of other countries. According to Charpentier +, who 
r Dr. Mitchell who 
was lately on the particular ſpor deſcribed, by Charpentier, in- 
forma me, that be could not obſerve. any fuck. alternation, and 
therefore, preſumes that the obſeryation of Charpentier is cxro- 
neous. / Having reached: the fide: of GlenyEglay, I. obſerved. it 
wing i nen che Tour eee 
courſe, towards che ſea. Is is ſaid zo be nine miles long, and 
is reckoned the moſt extenſive. glen, in the iſland. Its ides 
and bottom are formed of granite, which continues un- 
til we come within a, mile of the lower. extremity, of Loch- 


Erſay, when ſtrata of micaceous and talcacepus ſhiſtus make __ 


their appearance. Theſe ſtrata continue to the entrance of he 
glen on the ſea-ſhore ; and here they are covered and ſucce 
by red argillaceous ſandſtone and ſandſtone breccia. | 
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= Arete ue u ene vide to this ifand, 
of walking long dhe fhore from Cel vs the - entrance of 
Oles Eray, 1 will now thortyaninden the narure of che rocks 
that occur is this' tract, and than Contimne the defiription un- 
Dr t do ii oben: 
I Wer dim Fine 
en Steeg ene ene 
ton of Kitetichael, che thffs are lew, ebmDE˙Vd ef age 
ſhiſtus, but defended from the aQtioh of the tex by lanvvendng 
ber- bank Amilar to theſe nothivd Betbestu Gamvol and Loch. - 
Ranza. Near to the farm of North Tundergay; I dbſavedute. 
matkable e vein of bafalt penettaring the nieacous thiftus, The 
micaceous ſhiſtus is much waved 3 but, as it approves the fide 
| of the vein, it loſes its ſhining glitiimety applaratice, 'brokks in- 
to thick plates, and, Where in immediate comm with the be- 
ſalt, it forms 2 compact Kind of ardefin. THe vein, ns N riſes 
from the fea, is fairly croſſed dy a ſpecies of mic atem ſuidtus 
apprdaching to breccia ; and here allo the baſak and micaceous 
. hiſtos are much juradied together, and cane pieves of the vein 
are apparently infulated in the mieaceons Thiftus, | Here, then, 
we have two facts; the former, the apparent tranſition from 
| micaceous ſhiftus to ardeſia; the other, maſſes of baſalt im- 
merſed in the micaceous ſhiſtus, in a ſunilar manner to the ba- 
falt 1 obſerved embedded in the granite upon the eaſt fide of 
Glen-Roſa. At Whitefarland there is a conſiderable extent of 
| ; | natural 
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53 — beanty of its appear- 
. d the. Gn and. Jong-extended 
ifthaings. af :Canyyre on. the. ber. From this t Imachar the 
ſame micaceens ſtrata contivug, forming beautiful cliffs and 
confſderable ſaxbegches. As Ianachar the micaceous ſhiſtus is 
vadulated, and. tra verſed with quanta, in 36 to. give the whole 
- akind of maculated afpedt ; and it cantiaues to form cliffs until 
We ene 19: che Urea which, idues from the entrance of Glen- 
lea. Upon ene fide of this fem 1 obfarved prinizive ſhiſtus, 
hun pan dhe oppelite Gee ſandiigne cliffs make theis appearance. 
Theſe cliffs have a confiderable beack interpoſed between them 
and the; ſea; and the wah of ſandſtone and ſandſtone breecia 
are clenaned at a greater angle than any I have obſerved in the 
cliffs is not only. marked by the confiderable beach. we have 
juſt, meagioned, bus alſo by the caves which ere diſperſed in 
them. Theſe cliffs ſoon difayyear, when porphyry is to be oh- 
farved.; but we cn only qxace « 2 lila way, the covering 
of graſs preventing any further examination. The cauatry 
is now low and flat. ſo that we have an eaſy welk to the houſe 
of the. Shiſkin; and the only rock L noticed mas the red argils 
laceous ſandſtone, which I obſerved in the. batten of ſeveral 
burns: thus intimating that the whole ſtrata over which I had 
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paſſed, after leaving che porphyry, was Gandſtone. At the 
. Shifkin the land is low and flat. he mountains in the neigh- 
 bourhood have'a different appearance from thoſe about Loch- | 
Ranzz; are lower; their ſides leſs" precipitous ; inſhore; have 
much of the general - afpeft of thoſe about Glencloy, all an- 
notimicing à change in their compoſition. We have a good'op- 
portumity of determining the truth of this conjecture, in the 


 Clachen: glen; which ie but a ſhort diſtance fr de Shifkin. - 


The faitone ftrats, which we have juſt' mentioned as form 
ing the low- country around che Shifkin, ſtretches up the glen 
for a confiderable way. At one place, on che ſouth fide; I ob- 
fer ved a conſiderable ſtrarum of limeſtone, which is covered, 
and even, in ſome places, intermixed, with ſandftone breccia ; 


and, nearer che upper extfernity ef che Bleu, hifteſS/ eluy, 


richly impregnated with iron,” makes its appearance. As we 
proceed upwards che zzen becomes very deep; and, upon the 
north fide, confiderable rocks ef clay-porptiyry occur, appa- 
rently covering the ſindftone,- av I conjectured m be the 
caſe at Glencloy and Cbrygitls. As we approactr ſtill nearer to 
the upper extremity of the glen che ſandſtone diſappears, when 
a flenite, fimilar to chat at the head of Gleneloy, is to be ob- 
nnen 
e dc 
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—— miles N. W. den Ge Stina after e 
through a mooriſh flat, -we come to Tormore, which is the 
 proinghtory of this plain. Here are cliffs of conſiderable ex- 
tent, ' which contain a range of extenſive caves,” celebrated by 
tradition as the; refting-place of Fingal, the father of our great 
Offian, who, it is-ſaid, uſad to retire here after the fatigues of 
| the chace. In the farther extremity of the greateſt, or hat is 
called the King's Cove, are a few ſcratches, made by idle fi- 
ſhermen, or a Ts by ſome, have been referred to 
ei abr, 226k aa wok ah 265 
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death —— very — 
Lihalb make che deſcription. as diſtinét as poſſible ;. and, to be 
regular, IL ſhall begin at the norch-eaſt end, or Machry Bay, 
and fo on to Drumoodon point.” The bay is of. confiderable 
extent; and the-ſhore, all. around to Irſa, is formed of ſand- 
gone. The bottom of the bay is a low ſandy beach but; to- 
wards Tormore, it riſes, forming cliffs, which: are continued 
ſpace of about a mile and a half: and theſe cliffs are from forty 
to one hundred feet high. Between che cliffs und che ua 
there is a conſiderable ſundſtone beach, which is remarkable for 
the great variety and the number of veins chat traverſe ir, in 
different directions: theſe, at firſt ſight, appear confuſed; but 
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**— on diſeavere. A Westie! and ene 
ronk. A cha isch 
lane veins are the principal object of curiplay, L will deferibe = 
theft hoſt; and, a make the detail accord. wich the engraved 
plan, Lill begin from, the Extremits of the :gntat ptchſiane = 
W che ſea, „ 2 
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2 efignaverihuns: — D, 2 
from che ſea, is ſeveral feet wide, has — -ixiclimd- 


| tion fo the horizon, is ſlightly bent-in»its courſe, and traverſes 
the common. red-calonred. argillaceams ſandfions. It has, for 


c yards,. the character I a. Snetjed: webs 2 hat ia, it ans 
rains layers or ftratmnæ of fſarent ſulbſtanges depolitce in. che 
dane Gare along wich the pirahſlons. Upm he fide of che 
wein nent the fro, there in axe. A, of 2 ſubſtance which appears 
ieclined at a0.2ngle of 60*, dips in the: fana:diveRtion. with the 
picchſiove D, and hes 8 fitviler curve. It is no unike a com- 
pat fandfiane.; but it ia probably: of the famenerure Wah B 
en che oppoſite fide af the vein, any more. altered hy the ac- 
tain of the weathor amd the fea. Upm the oppeſite fülle of the 
pitchifione, we obſerve a layer, By which appears. to be of the 

nature of hornſtone, on, rather; verging ta quartz: it bag a fi- 
milar curve and dip with the pitchſtone. Immediately beſide ir 
| there 
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PLAN of the PITCHSTONE and other VEINS © 
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ee ee eee a6there 
may be AHF ports of Web eater ſieiauit®, nich che debris 
provithed th from Set wing. 4 Abbint dr ud; asked 10 91 
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6% Emilar to that of B, is from fix to eight inches wide, and 
8 ; wayed 3 in ts courſe. At ſome diſtance from this, there is a 
TIL C0 3 b £4. 


2 Neale gen abi bun 254 3h 
vein of baſalx, P, about five feet wide, running nearly 2 and 
— which's much th fave dreSion with th UB mentioned 


acvmiza; 10. goilgm. bear! + uni 1s 4 JED 9 
| is a feet 


vein. | ET VEN WARS we meer with 

22 ry Fin 9 ': wu P WC & vo 4; bas a 
feet wide; runs N. W. dN. a + which been 
«phil 6a Upon one fide, there 
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is a layer, F, of à wax-coloured ſubſtance, intermediate. between 
dane and pitchſtone ; ; next, is a layer, G, of high olive- 


164, 32 


green col oloured pi 


itchltone, about two feet wide; ; again, we 
have a layer, H, about half a foot wide, of che ſame pitchſtone- 


Ti 


hornſtone,. 
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<cous quartz, and indurated clay, ccaneged 
or Ts. 
— Lair pirteles of the ra xl. 
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1 This baſalt, bas . black colour ; and has, diſperſed through it, epd; af 


hornblende, calcareous ſpar, aud iron pyrites: this laſt, 1 often 
gives the whole a brown colour, 
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— — leneed ron, 
iminerfedin s bufis thar forms one of the gradaric 

frane co: hb. Thu had vein, Q: which I odferved run 
ning, is 2.ctoſ;-diretiien, to the great veim ef pitehſtome D, 36 
„ ee ee eee eee 
pirchitone... I a. +l 05 1041 12 
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eee viſible for — paſt 
the d Q nid is nearly of the: ume diameter; but, as we 
approach very no Mackry Bay, it is not to be farther mu- 
ord, emn-account of tÞ> coreritge. of debris. Near to its termi- 
a, © kijer open . and * in forme _ 
vermied with 3 i, 11061 
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122 to n nnn 
ſo imperfe@ly detailed ; yet I truſt ĩc will ſerye eo excire- others, 
better qualified, to give it a more particular examination. 1 
would. particularly recommend an attention to the: appearances 
preſented by the junction and croſſing of the veins; which I 
had not an opportunity of exploring, on account of the great 
covering of debris: a hindrance 2228 future action of 
ae 8 | 
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Ntals, felſpar and! quartz are larger. "The porphyry, fo. far 0 1 
Fra lie. lie on the ſandfhone, but 
it. Several baſal veins are io be obſerved ta- 
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grcen-coloured pit ſhore; bur I could. 


pirchſtone ſcattered upon the 


nal Gitcover whether they belonged to the tot 3 on che 


other fide of the caves, 1 J been KLE from other veins. 
ob Na,” pon he ef et the lth, it thi ine place 1'obs 
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ſerved: a variegated pirchſtone, which "was decompoſed, in 
ſome ſpecimens, almeſt to a browniſh-white earthy powder, 
cropping through the graſs ; dur 1 could not diſcover whether 
Re HIS ONEE vein or Hatun * 7 $7 U I £ ty 
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"this this to in e fuer Gates of the eben promon- 
tory'of Drumoodon, the cliffs are of ſandſtone; but, in ſume pla- 
ces, chey appear covered with a porphyry: : of this, however, I can- 
not-fay ariy ding farts Gery. 1 obſerved many baſaltic veins 
traverſing this ſandſtone ; and, upon" examining che connection 
of che veins-and rata, 1 found che baſalt and ſandſtone, at 
their: junction, in ſeveral places, intermired; and alſo the ba- 
ſaltic veini, 'befides che angle they form with get hes 
EY PRI” eben! 


nw dr Mas mens 6 vd beo aniod- 


neee eee the” tua: promontory, Lob. 
— ſhatitig/rodks of chiy-pdrphyry, which extend be- 
vyond che point Re- Varey on the one hand, and ſeem tö be 
connected with the porphyry on che other. The promontory 
is a ſtriking object; ib pretty high; and compoſed of red-co- 
loured argillateous fandſtoiie, which is covered by irregular 
columns of a porphyry which; in ſore places, has much reſem- 
blance to baſalt-porphyry, in others is evidently clay-porphyry. 
This fact is a preſumptive proof that the conjecture I have 
Q 2 made, 


— LY 

e. with regard. +0 the Great rhb-pagplayry of Gion- 
eder and Corygills, may 'bearus. : ot Nam: andre 5g! am 
2 8 45 ais n blogs id.; 22 n Annoidy $6iqq9 2 
| | Having paſſed Rue-Varey, which te h S wellers point 
of Arran, we came to the farm of Drumoodon, which is fitua- 
Ip ted pon che feb-ſhore, with « confltrable' ſandy beath before 
af ir, nnd, behind, the ſandozc ck wnc-Ailt-cominued. Nere 
775 we ing; veſticig upen the ſandiinas, cs Species of rock, 
bing «nfleacyto pie zue cohumfsy but ef -which i wunnot 
Sink — 1 
| the mineralogical works I hive confulted, thut correſponds with 
it. Fhove marked ir, in cht ſhorr deſeription that is detailed 
in the following- chapter, as inmrodediate betwant bait and 


ſandftone. Theſe cliffs beepme.gradually-lowee, And u length 


diſappear, being ſucceeded by an extenfive beach covered with 
Feagimeres of the ncighboutivg rocks. After paiſing whis beach, 
; wHidh forms one ſide of che plain of the Shaflrin; condiderable 
ch nom rifb before us, which are formed of flay-porphyvy of 
© eondiderable bdight, bur much ſphr by the ation of the wen- 
ther, which gives an maiſineQ idea of firatification, finailar to 
the gremte obſervad in the 'Cary-Daiti, at the head of Gien- 
Roſa, Thaſe cliſſ contain ſeveral caves, hut none of chem are 
at e great 


maſſes, 


tion of the fon — Hewes 8 
of form, which — — mn. 
. one 3 mains, hs D "4 
3 weaned: the eee 
* aber dag the haps, ot the fragments. ., The whole ſhore, to 
Tory-Lin, ape co he compoſed. of df nber gd in 
dome places fandtone is to. be oblerved, and boch are traverſ- 
An e 4 er 
en ne hut bad Bot 2 — 
in ftumsien. From; dhe Sbiſkin 60 Torxinahene 5 t- 
lerable: read; hiah is a rerigy in dhe ind, end, Erne 
W agrecable; te che traxeller. af. having Aeraplilcd aaguad 
| thei thare from Brodick Bay. Ihe land now. Degames Jawer, 
and has more af the rural appearance . the; Lowlands of 
Scotland agricultyre:is falleawed, with ne ma- and yen 
— eee culkivazed.;.; > on ode nada 
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hollow, at. a little diſtance from the {ea ſhore, and. fyrrounded 
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+ hills. In the burn which runs by che bouſes, 
1nd ena ne ring the andre creme 
direCtions, and amenzſt the bowlder ſtones which cover its 
bottom, fragments of a; light blackiſh green-coloured ipitch- 
e een eee ſhowing the eriſtence of veins or 
ſtrata of chat faſſil in the neighbourhood. Upon che ſhow a 
curious ſpecies'of parphyry, (differets from wacken-porghyry,) 
makes its appearance, and-ſeems to be traverſed wich veins of 
3 ene, nr i- T. 
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"Gu my hoon video Airs, 1 walled e oat Bay 
Lin to to Lamlaſh harbour, which gave me an opportunity of . 
obſerving a a part of the iſlands, wich which Lv before un- 
acquainted. | 1 will therefore ſhortly mention what occurred 
in that route; before proceeding to mention che: very fe ob- 
ſervations I made on the ſouthern part of the/iſtand. - After 
leaving Tory-Lin, we aſcend for ſome time over the uſual 
red- coloured argillaceous fandſtone, it at length diſappears, and 
the higher grounds are formed of porphyry. This porphyry 
continues until we come to the farm of Achariach, when red- 
coloured argillaceous ſandſtone is to be obſerved in the bot- 
tom of a burn, and is apparently traveſed by vein of /white- 
coloured fandſtone. As w e proceed onwards, 'we aſcend ſome 


high grounds, where the porphyry again appears, and it now 
continues 


5 4 % Af * : 
continues all the way to the kills upon. the fide of Lame 
— | N 18 0 a —_ Ai tk B03 | 


—— and 18 here and there 
diverſified with. ſmall: villages; which give to the whole a pic- 
tureſque feature, which we have ſeldom an opportunity of ob- 


ſerving in this iſland. At the Benin. head. the cliffs cliffs are 


canſiderable height, and are compoſed of ſar it 6, porphyry, 
and baſatr. "The porphyry and baſale have a te 108. 3 
columnar form, r balale reins, which * bien 
are oſten of x great u. e . 297 ee! gory 1 
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From: this to Whiting my as cliffs are are low; formell of 
ſandſtone, and traverled with baſalt veins, which 1 run in a 
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Rodiſhing collection of baſaltic veins; which have been laid 
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dy as tene , del d der ue 0 be les run 


ning in every Avebwon, tneeting arid crofling each other in © 
hot cribs nnter; in Wort, this is one of che deft parts ef 
the iſland for obſerving the various croſſings, Ste. e cheſe ng 
lar appearances *. Az the entrance of the bay of Lamlaſh, the 
frtedemeFortm cotifiierable eng, which eontinue a ſhort way of 
conficlerybſte bawde, but are praduatly lower as we approach the 
viſluge UF L alan, white there is am txvenere Nie buack, Theſe | 
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a few hundred yurds from the ſhore, I-obferved- -detach- 
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one of the beſt in che Firth of Clyde; is ef a ſenseiedlur 


ſhape, and is fortice in pere by Holy in or | ths und of. 
Lamiteſh, which Bes ztr6fs it, Jeavinig tro tntrantes, Ute em 


ths wire; the dis Nets the Senk, which u — 


It will be ſomewhat difficult to explain the appearance of fo many veins in 


fo ſwall « ſpace of ground as Whiting bay, according to the Wernerian Theory. 
For ſurely had all theſe been at one time open fiſſures, the ſandfione would not at. 


the fame time have fupported itſelf. Sauffure, imagines, that this objeftion may 
be removed, by ſuppoſing, that theſe fiſures were formed ſucceſſively, 
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I FO is celebrated for — 
dence of the holy diſciple of. St. Oolumba, St. Mool-jos, 
or, the ſervant of Jeſus. This ſandſtone is covered. in ma- 
ny places with a ſpecies of baſalt, very fimilar to that 
near — with difficulty diſtingu 

ſandſtane. I. have been very much at 2 
the particular denomination: to: be given — | 
muſt ſtill remain in doubt f. It forms in many places re 
colupans, generally fix-fided, which riſe range above range, giv- 
ing a faint idea of the ſtupendous ſcenery of Staffa or Bo-ſhe- 


la, 


+ Saufſure mentions a baſalt much reſembling ſandſtone, having a ee 
rhomboidal form, and containing hornblende cryſtals. | Obſervations fur les 
Collines du Briſgau—Journal de Phyfique, An 8 p. 329-——Nay, 
even ſandſtone has been found columnar : thus the columnar boulaſlein, found 
An Iceland, is a ſandtone. Eggert Olafsen Reiſe durch Iceland. | 
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Upon the welt de, the columns are of greater fize than 
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"TI: following ferice of Sallie n ws = curious exam 
ple of the gradations, which we often obſerve between the 
different kinds of rock. Theſe gradations were either over- 
looked, or but vaguely underſtood, until the time of Wernes, 
; tibia by the: beauitifal difcovery he made in thus tracitig the 

ſteps of nature, attracted the attention of mineralogiſts. An e- 

minent mineralogiſt of our own country, has made great pro- 
greſs in this intereſting enquiry, and it is to be hoped, he 
will ſoon gratify us with the reſult of his labours. 
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Colour. Light v yellow, yellowiſh green, weak reddiſh 
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Traxſptinacys Nane 
Fracture. Even, 1 n 
Hardneſs. Hardly touched by the knife. 


Gies a firang earthy) ſmall when breathed: on. 


Fufibility. A g5 u covered- with: a. ſlight.enameal ; at 69 
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became white, ſlightly ſoftened, and was then ſomewhat po- 
rous. A fragment from a fix-ſifledcotumn ſoftened at 810, and 
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Laftre. Very little glaneing. rc 
Tragſnarenq A. very fight degree at e 
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n A _ Pe edi 
vein, and appear to graduate of paſi into eich othier--*Theas, 
the firſt, or browniſh- coloured pitchſtone, by its little luſtre, 
ſeems verging to the ſecond; and, in reality, we often obſerve, 
in che ſame ſpecimens, the one paſling into the othec The 
pitchſtone-hornſtone ſubſtance, No II. as its name implies, has 
partly the character of the pitchſtone, and paftly iat off 
ſtone. The degree of fuſibility intimates that it ſenſibly dat 
Ferent from the pitchſtone, yet not faficiently refractory for 
hornſtone. Klaproth fond a ſubſtance of this kind fuſible; 
Ad Mr. Kiran mentlonb 4 Srecntlh. white hornſtone, from 
Lorraine, which, from its being fuſible, ſeems analagous to this. 
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We are ſometimes ſo lucky as to find ſpecimens where the 
ſecond paſſes into th third and} often. we obſerre the third 
piling tv the fourch. Nennen 
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N four Endo of rock, then, Peta WS « cas 
gradacidl! (ui piechſteme to kornifoac ; und we have « Few 
regs Valdes quarz. Tn cher countries, we have accommte 
mne — Ark 1 
by various ſtages, to hernſtoze, at Garſeback, near Meiſſen *. 
horafivhs +. and Mr. Kirwan, in hie Emente of 'Minerdogy, 
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one the- principal $i | 
Minen, berween this ſpecies and ſome of thoſe found in 


Glencloy. It decompoſes, in the form of a brick-red cruſt, th 
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adhs in forme of the ones which are intermediate beween 
pitchſtone and hornſtone. 
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ind: at: the cobumnar promontory. ef Drumadoon, the Perey 
mens often cannot be diſtingwiſlied from what is ; called trap- 


porphyry. 
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A ſubſtance intermediate between ſandfione and — — wh 
tendency to the columnar form—Farm of Drumoodon. 
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None. 


Colour . 
Luſtre. 
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Tranſparency. None.—It feels much like a fanfſtone, ANN 
Fradture. er with the appearance of rounded con. 
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VEINS. 


& I 0. amine ͤ . pirchiions yoos, 
{which occur in ſo many parts o che iſlam), with. a. wiper; 06> 
| Uiſcover if they be fratified. We ſhould deſcribe” accurately 
the diſpoſition uf the firatulz of fack veins, az it will enable us 
ner, the parts neaveſt the fides af à dein ate the maſt antiens, 
thoſe in the middle the moſt modern, and the interinediate of 
a middle age. 


II. In the examination of veins, it will be of conſe- 
quence to obſerve how they croſs each other ; which, Mr: 
Q 2 Werner 


1844 
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Werner remarks, will enable us to determine their rela- 


tive antiquity: thus, if two veins croſs each other, the 
moſt moderh is that 'wHith - "Gb the chef 4H of wo 
veins, the one which interrupts or ſtops the other is the 
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moſſt untient. 
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III. —— Bucher the! weiniry of 
veins, ſo as to determine if there be any beds of à matter fi- 
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Werner's theory, that we ſhould generally obſerve £ ſuch ap- 
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IV. To examine if che ſides of the veins be more or leſs 
— with the 'priiie,kenoros Kits, 
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milar to that which fills the veins. it follows, from Mr. 
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V. To examine the baſalt, And other nene 


unaltered; alſo, if they contain boulder ſtones. 
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to obſerve whether they contain petrifactions, or even wood 
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on af; io noh offs each a wormibiuun of 1125 
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VI To determine che direction amd inclination of all 
the ſtratà throughout; the iſland; ſo as to know whether 
they have much the ſame general arrangement, and if chey 
are frequently ſituated ** — with the ſtrata at 
the:mouth of Loch- Ranza. 2 
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VII. — particularly the fires/'of . ſo as to- 
diſcover its connection with the granite, porphyry and mi- 
caceous ſhiſtus. | 
8 — 1 
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nicks, &cc. it will be of conſequetee to examine very particu- 
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„ To endthvour to dläbever the: Aunatlem of the horm- 
blende nd paliopetre which is obſerved in blocks at the en- 
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to the other rocks, at the head of Glencloy; and alſo, to 
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cia. of South Glea-Sanicks. 
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III. A To examine very particularly the appearance of the 
granite, ax its; jundion. with: che micaceoun ſhifkius and ardefia, 
in different parts of the land. In this inveſtigatian it will be 

necelliy we obſerve, 1. If the: ſhifting, where: in immediate con- 

ta} with. the granite, be not harder than ir is ar: a diftance. 

2. If veins of granite are to be obſerved ſtretching fromm the 

granite, and traverſing the ſhiſtus. 3. If the granite veins have 

che ſame grain with chat of the granite of the neighbouring 
mauntains. 4. If the granite and ſhiſtus be irregularty inter- 
maxed at their junction. 5. If the granite and ſhiſtus ever 

8 alternate 


ARRAN, 


ahkernate with each other. This Werner confiders as a rare ap- 
pearance. I have not obſerved id in Arran. 6. If the mica- 
ceous ſhiſtus, where it covers the granite, can be obſerved 
gradually changing its character, and at laſt, where in junc- 
Which has been obſerved in other countries, and. demon- 


ſirative of the granite and ſhiſtus being formed nearly at the 
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Outline of the gat of 4 A l b om 6017. 
vations upon the Formation of the Bed of the Curps, aud an 
Hecount of the Route from Burs to the and of Fora. 


Tus Aand is about eighteen miles long; and the broadeſt 
part, extending from eaſt to weſt, is fe miles. It is ſeven 
miles diſtant from the iſland of Arran; but is ſeparated from 
the diſtrit of Cowal by a channel which is only about half 
a mile broad, and, in ſome places, fixteen fathoms deep. To- 
wards the north end it riſes into hills of conſiderable height; 
but theſe are neither ſufficiently high nor extenſive to afford 
ſcenes ſo ſublime as thoſe which characteriſe the moun- 
tains of Arran. The ſouthern part of the iſland is, in general, 
(excepting at its moſt ſouthern extremity,) low, well cultivated, 
and, in ſeveral places, beautifully ornamented with wood, par- 
ticularly 
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ticularly: near te Mounti-Stewirt, the charming ſeat of the 
Marquis of Bute. Although this iſtend bem deſtitute of fine 
mountainous ſcenery ;- yet, the extenifive cultivation, and the 
r. 


en — — 
upan dhe ſhore of a conſiderable bay of the ſame name. It is 
principally ſupported by the herring fiſhery, apa 
r 77: F 
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The a Kd) to 3 . * 2 oy 
which-run-from eaſt to weſt. One croſſes the iſland at the 
don ef Rochelay z the ſecond at Kaimes Caſte, in dle ird 
and the other at Cil-Chattan, in the ſouthern part of the 
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not appear to be particularly intereſting: but a cloſer inveſti- 


gation may diſcover many things which eſcaped my notice; 
as I examined it in very unfavourable weather, and, beſides, 
had the misfortune to loſe the ſpecimens I had collected. 
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The whole of the ifland ta the norah of Rotheſæy is compo- 
Kaimes Caſtia, che Eat of Lord Bannatyne: This haif-of che 
Cowal, ſo that the ä — dhe pctrey Dnge <avi eines, 
which are indeed very low; but the narrow channel, as L have 
already. remarked, is very deep. The rata, in gebend, are, 
micaceous ſhiftns, ardefia, and thiſtole tale; and they aker- 
nate, and paſs into each pther. Sometimes we alſb obſerve 
chlorite ; which is either maſlive, or: forms a ſpecies of late ; 
and. not unoften I remarked quartz, more or leſs penetrated 
ours I found in Arran. In fen W cenfderable/veins 
of quartz Are ſeen, traverſing the firata in differens directions; 
and forermes they exhibic curious phenomena. I obſerved 
upon the ſea-ſhore, about a mile and a half fouth of Kilmi- 
_ chael ferry, a vein. of quartz which deſerves to be particularly 
noticed. As it riſes from the fea, it is very aiarrow; but it 
ſaon becomes wider, and then divides intq veral:confidera- 
ble branches, which traverſe the ſtrata in different directions. 
Que of theſe branches preſents an appearance fimilar to that 
obſerved in Glenraſa, in the iſland. of Arran, and deſcribed at 
pages 38, 39. This branch, having traverſed the ſtrata for ſeveral 


feet, is interrupted by a maſs of micaceous ſhiſtus ; but it a- 


gain. 
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1 31 
gain appears at 2 little diſtante, and ſtill in its former direction. 
Maſſes of müicscecus ſhiftus are alſo to be obſerved in the 
wat of the quartz vein.” The appedtacice trance of à maß of mics 
ceous ſhiſtus, Which is a fufible ſtone when compared with 
quartz, in the midft of a quartz vein, muſt be conſidered as 
decifve agairift the 'thebry of Dr. Hutton: for ir is iinpoflible 
to ſuppoſe chat it ſhould' remain unaltered mm 
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Th bike G Whilh occur ſo often in Arran, are alſo 
pretty common in this iſland, and. are found from two do 
ten feet wide, traverſing the primitive ftrata in various di- 
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r Nn bad K er e ; 
Near to Lord nenen erte are Wa ice 
Ties, which have been worked for ſome time, and are ſtill com- 
tinued. Theſe ſlates, however, are not fo much uſed as thoſe 
from Eaſdale, which are, even here, fireferred for economical 
purpoſes. | In ſome parts of Germany, as at Ruhla v, they em- 
ploy A Gy: micaceous ſhiſtus for the n 
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and N is preferred to ſome nts f af lefla; from its great du- 


bility. * Tohdbty Tonne Mpecles of thibcedavmthiſtus] equity 
uſeful vvvith chat uſed in Germany; miy be found amòng the 
hills in the northern Parts of the Hind. Nr. May, thi tham- 
berlain of Bute, informed me, that trials had been niade for 
lead in the northern parts of the iſland, but without fucceſs. 
This. I reckon no ſatisfactory proof that lead is not to be found 
in che iſland; 26, in al probabihry, the - peſans; employed to 
make dhe trials, were but liitle verſed in che buſineſs; :- 
d Dil .o1.ce17. anreden Ham 
Tue north fide of Rothelay by is entirely compoſvd of pri- 
bade dock, WW lu 40 dhe norch nde of Sediph bay, which is 
 thuarb upon the weſt nde of the ad, anf ner oppetite co 5 
— the ſouth ſides of theſe bays are compoltd of 
| inacecus ſandſtone, and fandſtone Vreecia: The junc- 


tion of theſe primary and ſecondary ftrata, is Uierefore cd be 
—— ol 


"The country berween Rockefay and . Minn bey 1 Weikick 
is the loweſt, moſt beautiful, and beſt cultivated part of 'the 
iſland; is compoſed of ſtrata of red argillaceous ſandſtone, and 
ſandſtone breccia, alternating with each other, and both are 
traverſed with baſaltic veins. Upon the ſhores, on both ſides 


of this part of the iſland, there are inland cliffs, fimilar to thoſe 


car 
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near the north end of Arran, and in ſeyeral Places ve remark- 
ed banks of coral and; ſea; ſhells; *, conſiderably above the high 
RT e n EK A % MIA 
004 nm n edle e Liege A eb l Kette 
Sr 
called Gurroch- head, the face of che countty is much altered; 
it now becomes nearly as high as in the north end, rifing into 
portunity! Þ.had.of obſerving this.pert of the Hand, L can only: 
ſay: in general. that 'it-is;;compoſed! of argillaceaus; ſandſtone, 
ſtravified--with baſalt, and traverſed by. baſgltic- wins. The 
baſalt is ſometimes columnar, and frequently. | cohtaits woch 
hornblende. I w told chat lime had been found in this pare: 
OO 0 43 5 Juto 533 gan 22 901. el 
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. Having now finiſhed dus quiline oF the "mi eralo | 
| iſlands in the Clyde, I ſhall make a few obſervations upon the 

mode which) naware appears to have: followed in the forma- 
tion of thi-bed of che river, tlie rocks nee bolts 
01 Anilin bus don 983 fl a dgifl 2s yireon a οοο , wot 3 
The appeirange: of iſlands in any queer _-of the globe, ba- 
sitz, Mg grillen me hl; ie SGH hls Podeste aba 
Wich had cùnvüfſed and brobeh mme unn 1arks ad ed 
ir hate drthchiecb mf Tine opinion- for aps: 

2 peifancem in pee Wee u ee greater num. 
beruf iſlands hate been fotmerly joined raseher, and min 
have ediſtirited; part of the:ladjatent' comment. | Tha, f 
examine the rocks upon the oppoſite fides of the Ce, 
ſhall find a great ſimilarity in their nature. 1. At Campbel- 
town, which is only a few miles from the extremity of the 
Rus of Cantyre, we obſerve a ſinall portion of ſecondary 
ſtrata, which correſponds to that upon the oppoſite coaſt of 
Ayrittiire.” © 2 RN Ny zn che north and ſouth th ends of the | 
iſland of Arran correſpond exactly with the ſtrata upon the 
north and ſouth hides of the Clyde. 3. The north end of 
Bute is compoſed of a ſimilar rock with that of Cowal, and 


the 


6 24277 


would ſtem te indicate, char che oppoſite banks of the Clyde 
were ar one time joined together, forining a very conſiderable 


extent of 


11 


little 1 of ine rack) ve muſt now endeavour 4 diſco- 
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ver what means were employed to break down the land. 
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——— agente, which they | imagine: have 
produced theſe ſtriking and 20e phenomena 3 cheſe are the 
wren of the ocean, ud earthquake. The fiſt opision 
has been ſtrenubuſly contengled, for by the lite Dr. Hut- 
ton, who affirms, thin all bays,” peninſulae, iflands, &c, have 
been Sormed by the long continued, Aion of the waves 
of dhe ocean; - This dpeculstion dr frſt fight ſeergs veryplau- 
fible, but a more attentryr conſicleration diſenvers $018: @ very 
exaggerated. account of a comparatively partial operation z and 
thisis indeed--pretey ctident fra che following facts. The 
channel between Italy and Sicily;ia nearly the-ſame do day, as in 
the. time of the Romans. The iſthmus of Corinth has not been 
a, of which 


ee 707 aq ® 


Homer has given a Garret deſcriptian,, o ank Pp he 
Mid: Aonrbnrrg ſame 
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viſibly altered for upwards, of a oo Years, 5c Scylla, 
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the — Eorapatet» of che — 
Cumbray iflands, and ESO fie rock wich that of the 
Langs, which i, on the leu baile bf che wer- Theſe facts 


folid land. If mus be adiairreil, (and there) ſeems 
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of -Beritza, the 
eee 
Gruafion, yon che bank of the ſea, and fo prasted, as 
- owe e de reach af che waxes f. Auen N 
K Milt by the "ſea ſhore f. Here, chen, we bave 
inert kad ing ch you eve ofthe Ma 
——_— ow 
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Dr Hutton who „4 facts, remarks, 
f chere A na- 
chat Om und is waſted by me e and is alſo 4 na- — 
| </ chral-progreſs-to be obſerved, which / naturally takes | 
= this occaſion ; for the [coaſt is. found variouſly indented, | 
* px | | 
—— eine a.the do — 
« dings the waſted land is: compoſed of parts rp ö 
— of power; the deſtroying cauſe. The land, 
; du being worn and waſted: away, forms here and there 
2 the more durable portions of hut 
been deſtroyed around; theſe remaining 
Wh. ay * of which 
portion are "Nil connected with * . 
4 they mere *. 
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vells through Sicily, vol. 4-P-1 
© Spattanzani's tra 


Gee. 
1 Khanndrell's caval from Alepys to Jerualem in 1663, 
+ Maundrell, ibid. 
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are converted into barnen rocks 3 which 
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nme in which the loſt or waſted land | 
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<a PO HL upon the. alien 
hal) 4 | the iſlands of 8t Kinda t Gallbway, 
2 F to Shetland on the ather z in this rat, 
— reſliumony for the truch of che ein 
is beunhgar wick che nacare ef che fubje. | The;piragee 
« of things is too roo flow to admir of any evidence dawn imme 
— buterery ochet prook,js at h,, 
- "ES ance correſponds with the theouy 3/4nd of every. 
. progreſa, from a continent of highlands w 
pointer + rock funk below the ce of the fon, e. 
exattiples may be found. We do not ſee the beginning and 
ä CELTS of country; becauſe the 
operation isonly accompliſhed in che courſe of time, and the 
— — — But man 
a e vs . 
5 ready 


V3 4 « 
\ 
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etready been frem har appben ; and we have but 6 open 
our eyes and fee all the ſtages of the operation, alth bug. not 
n one iadNidaal objedt. Nos, where the nue og things 
«will not admit of having hl aid/every ſtep of the progrefs 
to be perceived in one object, an indefinite ' progreſſion in 
„ che various ſtates of different objects, ſhowing-the feries ot 
„ gradation from a continent ro a roch, muſt form a proof in | 
« which no deficiency wilt'Be een ved god d: TI s 
This is" very pribablycla-eorte;Uckindtites uf derhode 
which nature follows in diteing f the- finds ito Wine few nine 
ftances ; ; but it caimot be-geheral;a@iv would. give an age to the 
world quite inconſiſtent with the Hebrew chrenclagy 3 + we 
muſt therefore confider 1. a8 untenable.” Iti may he reckoned 
anphileſorhical thus 10 ſhelter; eürſchves Ander The eGver of 
That has been, by ſome, conſidered & traditional tale y hen 
fads and reaſoning mould decide die crurk af the argument. 
; Lam by no means of this opinion, anf! hbwever unfaſhiionuble 
it may appear, Lam firmly perſuaded, that —— 
ing, that does not coincide with that thronology, is falſe. 
' have now pes t Wen if this Wee — 
proceed to conſider the other; yet to prevent. the ſceptical, 
from the uſe of any undue argument; L will endeavour to ſhow, 
chat allowing Dr. Hutton's obſervations to be correct, they wil 
be 
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Theory of the Earth, vol. 2d. p. 265. 
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bo found quite infant f erplain the breaking of the land 
of che Clyde, &c. From the: account, Thave already given of 
bemature / of the ſtrata upon boch fidee bf the Clyde, it it is evi- 
dent, that the ocean, in ita ſuppoſed action, has broken, down 
the hard primary ſtrata, in preference to the ſofter ſecondary 
ſtrata g a fact which ſtrongiy indicates che agency of ſome 
other q .τẽůr than the: ſea. - Thus we find a conſiderable por- 
tion of the primary ſtraca carried away from the north end of 
Arran, and Bute, while the ſecondary and ſofter ſtrata at the 
oppoſite:ends- of theſeilands; with the ſandſtone ifles the Cum- 
_ the waves. Further; if wp look at che map, we will find that 
all che arms of the ſea which are connected with the Clyde, 
in place gf being ſituated in the ſecondary ſtrata, upon the 
ſonth bank af the river, are only in the north ſide traverſing 
a mountanious country which is entirely eompoſed of hard 
primitive rock. The great depth of cheſe loche or arms of 
the ſea is vety deciſive a againſt Dr. Hutton's explanation. 
Loch Fyne, at its upper extremity, nearly. oppolite to Inveraray, 
is about 60 fathoms deep: Loch Strevin, 4 Gm arm of che 
Clyde, almoſt. incloſed at its entrance by the iſland of Bute, is 
yet 38 fathoms deep: Loch: Goyle, ſituated further up che 
Clyde, ia, at its upper extremity, where it is not a mile broad, 
about 37 fathoms deep: and Loch Long, near its head, is 28 
8 2 fathoms 
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land has been often ſubtmnergec and broken b canbquakes,” 
ſoema to. afford us a leſi improbable cxplenatian::of the preſent 
date of the Clyde, than that advanced by Dr. Platon. The fre- 
quent ecgurrence. of carthqualkes, in the dient quarters of the 
globe, affurdo we numerous instances of abe fhubmeargencs/ end 
renfve as Hat of the Clyde. Thia, howaner, is of littie-impor- 
e 99 it is nec Improbable, that es gataſirophues were 
theſa obſervations to @ great length, were I to enter into a de- 
wil of all the effects of carthquakes ; L thall therefore only ſe- 
leQ a fer facts as illuſtrative of the preſent opinion. In 2692, 
when the town ef Port-Royal, in Jamaica, was deſtroyed by 
2 dreadful earthquake, vaſt maſſes of land were funk far be- 
neath the level of the fea, and mountains of conſiderable ex- 
rent funk dewn, leaving in their place extenfive lakes, In 
1693, the iſland of Forca difappeared, being ſwallowed up by 
the ocean during a tremenduous earthquake. In 1678, there 
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ws a great inundatzon in Gaſcony, cauſed by the ſinking of 
a part of the Pyrenees : the mountains having diſplaced the 
Waters, which exiſt in the cavities that are contained in the 
bowels of the earth. In the late "moſt awful earthquakes that 
have ravaged Peru, large mountains have been divided into 
often bitteninous lakes have riſen in their place; and laſtly in 


Theſe fats entitle S hik E denen r. 
ried, this country was convulfed by great carthqquakes, when. 
ne beds of the Clyde, and in numerous lochs were formed, by 
he fibmergence of the lid had: üt the ſame tine Arran, 
Bute; Se. received their infular form, being part of the land 
that bad cfeaped the power of the carthquakes. Theſe iflands, as 
well as the lands on both fides of the river, have, no > doube, 


ſince that pevidd, experienced forme alteration from che tong 
contirnaed Seon ef the weather kd the wes of the ocean. 
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27 more 5 A hundred ed miles long. _Clavigero's hiſtory of Mexico, p. 
221 —Kirwan' $ Geological Edays, p. 500. 
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g — from tlie iſland of Bute to the Weſtern' Illes, 
we bave che choice of different tracks, as may be len from the 

map. That which we purſued, although höt the môſt conve- 

| nient, was yer-intereſtingg;” as. ———— 
derable extent 5 UPY od r aανοεεt 


Having examined Bute as much as circuniſtances would per- 
mit, we croſſed the Kyles to a ſmall houſe called the Kerry! 
tuated 3 in the diſtrict of Cowal. In croſſing, ve perceived at a 
diſtance, ſeveral boats, filled witch men dreſſed in black, flowly 
rowing up the ſound. ' 80 unexpected an appearance did not 
\ fail to attract our attention ;'and'we were told that it was a fune- 

ral proceſſion to a burying-place-un the adjacent mountains of 
Cowal. Surely we could have hardly vitneſſed ia more ſtrik- 
ing ſcene. Mortality is at all ties awful; but it was here 
preſented to us in a moſt impreſſive manner. The wild and 
lofty, mountains riſing from the ſides of the channel; the al- 
moſt perfect ſtillneſs of the water, which could be faintly heard 
dying away along the ſhore; the univerſal” filence, not even 
diſturbed by the ſcream of ſea-fowl—ſecmed as if nature was 
| unwilling 


neee dente th performance of the laſt and melan- 
— | 
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Ar the Kerry) the Mee is — frerdpeidng natu- 
A left it with regret; to traverſe a country 
Where grey, rugged mountains, and brown heaths, are the on- 
hy qbjetfia.to, which Bur attention could de directed. Having 
walked. for about. fue miles: through. a dreary mountainous | 
country, principally-compeſed- of tmicaceoys ſhiſtus, interſper- 


ſed with chlorite, and traverſed with quartz veins ; we came 
10 The. nexpfermpplace, which is ſituated upon the banks of 
Lech yne. Wes oroſſed from this to Eaſt Tarbet, a diſtance 
ot ahour nine miles: and: obſerved the mountains on both 
fideg, of the loch, al the way to Loch- Gilp Head; having the 
8 — and a probably e of 


Eaſt Tarbet is ſituated upon the narroweſt part of the penin- 
ſula of Cantyre; for it is here only about two miles to che ſea 
on the weſt fide, which is called Weſt Tarbet.. There is a-tole- 
rable road from the eaſt to the welt ſide ; which is of ſome ule, 


as this is not only the principal thoroughfare to the iſlands of 
Iſla and Jura, but boats. coming: from the Weſtern Illands have 
their. cargoes unloaded here, and then are drawn acroſs the 

iſthmus, . 
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 iſNhmus, in preference to the cirtuiqud am ®adgerous voyage 
by the Mull of Cantyre. It was once weed 2D cut ao ch 
narrow neck of land ; but the bad ground at Weſt Tarbet inclined 
the canal company rather to cut u el Kren Crinuli to Loch- 
Sip Head, through a more conſiderable wack uf ground, but 
reckvited more favourable for ſhipping. - The canal is now far 
advanced ; hut it is very probable chat its! utility will by no 
means coincide. DR. 
Maa ace 


n 3 * | 
hulls riſe tq'a/cotifiderable: height; and e oed af Ade 
ceous ſhiſtus in che lower part, but 'yneiſ id be obſerved tb · 
wards' the ſummit, and now and chen induratell chlerite 46 
found among die debris. 'Tarber peeſentꝭ a more pleaſing 


ſcene, from the natural wood that et 
ble exuberance. 
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5 Pros Een Turber 1 row continued my journey towarts "the 
iſland of furs, along the banks of Loch-Fyne, which is adorned 
with natural wood, giving a rich and pictureſque effect to the 
high cliffs that riſe above the road. The ſtrata are, in general, 
grata of hornblende rock, and traverſed by baſaltic veins : and 


I was 


> 
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I was 6— mats. epened i 
mong.the ocighbquring hella, and conſequently muſt be primi- 
tive © Benetton“ In many places we obierved. perſons cutting 
down, the wood, far the purpoſe of making charcaal for the uſe 
of the iron f rge n Oban This is to be regretted; for, ina 
ſhort. time, che whole wood will be deſtroyed, and the country 
deprived ef one of: ies. greateſt ornaments ; and merely for the 
ſupply of the working of an iron furnace, that probably. might 
e r eee eee * 
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en, —— 

And croſſed through long, dreary 
Seed besen dated wack bis en beben 
of LocheKilifled. Tha. rocks art all the vn af thicaccous-ſhife 
rus, which is, in manꝶ places, quite difintegreted, the loſs mi 
forming banks ſenerel feet chick. This mica, if free from iron. 
might be of conſiderable value : as we find Mr. Weder vod ufing 
the; fine white :maica. of Coruwall for rhe manufacture: of -porce; 
lain and his: very uſcful pyrometere t. is therefore warghy 
the; attention of the proprietors to amine the: neighbouring. 
„ . conſiderable quatriea of aaleuricls 
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— n Arche head of LabKilided L obſerved 
ene firazam of blue-odloured, gi ed 
kmeftone, ftratified with micaceous thiftus. The micatcons 
ſhiſtus is here frequently mixed with 6clpar, forming a ſprcies 
eee 8 4 


After lenving this POETIC difficult aſoeme ens. 
derable way, but che tedionfack of the track was » herle relieved 


by the macural wood through which we paſled; this, e, Gon 
. diſappeared, when brown moſſes, and grey, bleak hills, were 
again charatteridlic <f the e. Haring walked for feveral 
miles through. this droary nd deſert fyor, we were Todkdenly 
 Repped upon the brow of x Hi, from which we lad a view of 
the grey, ſteril mountains of the xnaimland, riſing into various 
rugged forms, and inmermized wach lochs, thus preſemting 2 
wild und defolate ſcene. Bon afterwards, we came in Hi of 
the rugged ifland of Jura, the tau of Hla, xn, farther Aiſtunt, 
the mountains of Mull. 'Theſc we viewed wih much pleaſure, 
as they were ſoen to be oe of our particular attention. 
We now defcended from the monnuins'to the ſen- ſhore; where : 
we obſerved an old, gloomy, remous. being, called Cuftle 
Swein; ſituated in a wretched-looking country. Even the few 
inhabitants we ſaw, had ſomething ſo melancholy and depreſſed 
in their appearance; their miſerable huts were in ſuch aniſon, 
« with 
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with the ſcenery—as to occaſion in us an unuſual lowneſs of 
ſpirits. . We haſtensd, therefare, from this ſpot, and croſſed a 
ſmall ferry, and chen walked about three miles to the ſhore op- 
polite the iſland. of Jura. The. ſtrata, all the way from Kilifled | 
to this place, ſeem to be principally micaceous ſhiſtus, fre- 
quently paſſing to talcaceous ſhiſtug., | | 


We here were forrunate is geuing a boat, in which we paſſed 
to the iſland of Jura. 
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We anne and then croſſed to 
Iſla, where we remained a fem days ; and again returned to 
| Jura, previous to our voyage to the Slate Iſlands. As it would 
be be, and. kane, ſaribfa@tury, re derail the obſeryations in 
— e ae ER oy 
as account of Ha, and; then of rang 
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Tuns ind io thirty-rwo- miles lang, Ed, in forme: places; 
nairly ds: broad: It is te moſt Wurheris of: the Abd, ow 


Hebrides; and its name is wraditionally:derived from-Lizythe 


daughter of one of the kings of Lochlin, or Norway, who was 
buried in the pariſh of Kildalton. Dr. Campbell, in his Politi- 
cal Survey of Great Britain, remarks that it is the Epidium In- 
fu of Ptolemy ; and he imagines (erroneouſly, however) that 
it is denominated Iſla, or The Iſle, as being the ſeat of govern- 
ment When the Weſtern Iſles were ruled by the princes. 
of the Illes. 
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Ir approaches 8 do ſquare ſhape, i lenk in- 
cexſeQel-by the bea, in Yarticulas. byi two confiderable locks, 
one en che weſt fide, called Loch Graynard, the other upon the 
fouthern. extremity, called Loch-in-daal. : lc is bounded upon 
che N. E. by the rugged and ſteril iſland of Jura ; on the E. by 
_ the iſthmus of Cantyre; towards the 8. it (is ſeparated. only 
— 2 — * it TE” 


— iis canta gtule ifiand tre, in ſome. places, 
of confiderable-height} pairicularly at Macarthur's Head, where 
they riſe with great grandeur: and magnificence. | The ſhores 
areioften covered with immenſe maſſes which have fallen from 
the neighbouring cliffs; but, in other quarters, the cliff diſſp- 
pear, when we have ſhores bounded by confiderable andy 

3 of caillov -roules, or boulder ſtones, are to be 
obſerved upon the-ſhore,- but placed a. conſiderable diſtance 
above high-water mark ; and in the ſpace of ground between 
the two lochs juſt mentioned, thefe is an extenſive links, or 
down, where we find, under the thin covering of graſs, ſand, 
boulder' ſtones, and ſhells. Theſe appearances, which are proofs 
of the retiring of the ſea from the land, are to be ſeen in many 
parts of the Weſtern Ilands, | 
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Te ind, when compared with many of 2 is 
1 none of the hills being above 2500 feet above the level. of 


| the fea. The low grounds are pretty ar, often well ſhrkeve; 


and, chrough. the cxertians of the preſent proprietor, Walter 
Campbell, Eg, of Shavcfield, improvements are carried an with. 
ſpiria : the moſs lands are daily rendered arabbe: thus beantify- 


ing theſland, . IE 6+ 
brides, n r > Ihe ©: 


Ann Aber. To render the few: olifereatians. 1 here to 
wake on the: mineralogy of this iland diſtin an farzefaturry, : 
L will fiſt deſcribe thas ſpetias of rock which farms the: inte- 


ries, with, its accompenying ——— ihe 
2 „„ 


3 4 1: tC 7 1 | - : M ot; 
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ing the feat of all the workings, may be called the Mining Field. 
= 


- On the forſciture”'of the Mabdonalde, Ma, Jurs and the lese of Mack 
rain were. given to Campbell of Calder, upon condition that he would pay 300 1. 
of yearly feu-duty out of Iſla. Campbell, about fifty years ago, ſold theſe lands 
to the Shawfield family for 22,0001. which is now their yearly rent: a moſt firik- 


ing examp'e of what may be done by ſpirited improvements. 
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k ig emively"rompotett of blue-coloured limeſtone, which is 
fuppeſad to verupy about thirty-fix ſquare miles; exrending in 
. (Lo far as Leben obſerve) to the ſea-thore ; neither does 
it riſe to any cle Height, far aher rocks generatly cake 
its place when it riſes to a few feet above the level of the ſea. 
The tireſtone firara dip towards the B. W. Numerous ſymp- 
s of yalewia <ocur in this Ianeftoie, and several weine have 
bean worked with coufiderable advantage. The principal feat 
of theſe workings ſerees to have boen in the nerghbourhood of 
Garthinaſs, which is framed abour the middle of the limeſtone 
Ai. Art this face there are the remnins of a lead vein, 
which runs 8. E. and N. y. and Gps towards de 8. Bekdes 
the galena, there alſo occurred, in the working, rich copper 
pyrives 3 and it is fid thar, at one time, ſperimens of fürhu- 
raved.-mangamde hal been diſcovered. At Ulaſtow-beg there 
is wnother vin of galena, running Es E. and W. N. w.; but 
iis arararſed by a dufattic wen, which runs nearly S. S. W. and. 
N. N. A. At u firthe diftance fombhward.- from this, we obſerve 
xn open caſt vein, which runs E. and W. and dips to the B.: . 
it is alſo croſſed by a baſaltic vein, as that at Glaſgow-beg : che 
vein About three feet from its original direction. There are 
many other mineral appearances beſides: theſe now mentioned ; 
but it would extend theſe notes too far to fpecify more of them. 

Many 
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The baſaltic Feind are bee from nnn 
—— Many of them run parallel to each other ; ſome 


hich they inserted, their relative antiquity f and not unof- 
ten kheſt veins ſtand up Hkefamificiak walls, owing to the 
—— -ors-eaity vid apou-By the, weather, and 
ITY — 72 25 Tan 
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1 nts ha, — tba. 
have been found, but the quantity too ſandll to be of any confe- 
quence.” Ale; npon the ſouth fide of the limeſtone diſtrid. 
near to Loffit hill, iron are has been quarried; but irs ſituation 
3s not yet · vel aſcertaitied ; and am afraid; from the acconut 
1 have heard, that it will be trifling. The workings in theſe 
veins have never afforded. fluor ſpar ; they produce only ba- 
rytes and calcareous ſpar. - Fluor ſpar is a rare production in 


- 
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Scotland: I have only obſerved is:twicet once in Shetland. a» | 
will be —— — NEITES 
— onde. h sigi 
| Before eee ——— of nt 
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2 * Da 
pilary flyer, weighing ſteen onnces, was: faund with; the 
galena, in che vein at Garthateſe. This is an iſtereſting 
fact; and, ſhould the veins be again opened, will prove à freſh 
incentive to carry on the working with ſpirit, as it. is not imnpro- 
bable chat veins of ſilver may be found. We know that ſcarcely 
three years have clapſed ſince native filver was.:difeowered in 
Great Britain, aud it is of conſequence to obſerve, thatiinvoccur- 
red in a ſituation ſomewhat: analogous to: chat in Iſla, the ſilxer 
2 n the ſide of a 0 — 
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2. Quickfilver. A quantity of this valuable metal etal | — | 
in 4 peat moſs ſome years ago and Dr Rotheram informs me that 


it is now in the poſſeſſion of Mr Campbell. Some ſlight ſearch has 
LP ER © 


BIT i Halit 


1 It was at Harland, in Cornwall, where this Giver was diſcovered. 


been made codifeover irs Svuation; butrvidionr fuecefe. This muft 
ver. however; de confidered e proof that no veins exit; Tor; to 
determine this, it will requires move-regular mode of inveſti- 
gation than has yet been purſued. - Farther, the following facts 
mo that limeſtone rocks are nov unfavourabke ro the produc- 
tion of quickfitver* 1. It is found. in globules, in white me- 
ſtone, at Marfala, in Sicily ; (Mineralogic Sicilienne, par. Borch, 
Turin 1780.) 2. Behind Guancavelica, in South America, the 
ardeſia pafſes inte meſtone,) which is rich in {liver and mercu- 
59; (Heli Fhjelued g ee Ie, P. 431.) In the mine- 
- ralogieat collection at Paris: chere are ſpecimens of limeſtone, 
Ne which contain 
* 
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' Obferuations. The mineral W of this EASE from 
| their being fituated do near the ſurface, muſt ha ve early attrac- 
ted the notice of the inhabitants; puriaularty as the Norive.. 
gians, the former maſters of the iſland, were. carly celebrated 

as miners. We do not, however, find any mention of theſe 


mines, until the time of Boething , who wrote 300 Tears ago; 


= 
- * * . 
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but 


| Herten * 1 nn 1 
® Journal des Mines de la Republique Francoiſe, No. i. p. 77. 


t Boethius Scotor. Reg. Deſcript. 
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but even at that piiradd they em 20 have been of much confi- 
deration, for he remarks; (cum frumenti ferax, tum metallo- 
rum dives.” Since that period they have paſſed through many 
hands 3 hut do not appear, in any of them, to have been con- 
ducted with all che judgement neceſſary for ſo difficult and im- 
portant a buſineſs.” Et 5 a matter of much regret chat theſe mi- 
neral appearances; as well as many others, equally intereſting, in 
different parts of Scotland; have not been proſecuted with more 
advantage. Many circamfignces have contributed to this want 
of ſucceſs; but, we apprehen;.the principal oe is to be found 
in dhe igjnqrance cf the etieraliry of miners, who are too often 
—— Been in Correll, where das mining bus- 
refs ſhould be beſt underſtood, we obſerve them often working 
in-an-expenfive manner. In Seotland particularly, wanderers 
from other countries, not regularly bred in che principles and 
practice of mining, have eRen impeſed upon landed proprie- 

tors, by holdmng out to chem flattering profpeRts of great 
gain, and baer thus thrown u temporary ohftacle in the way of 
unaprovenent.” & is to be hoped that the inereaſing taſte Hor 
chemical and minetulegicul frudies will enable proprietors to 
treat ſuch pernicious pretenders with that contempt they ſo 
Juſtly deſerve. | 


Us” Having 
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Having deſcribed the mining field, I np pred t 
erimine the rocks around -e ſhores of the: Idand j and to d 


this with regularity, will begin ar Porraskeg, . Aim all harbour 
Bed upon che ſound of Ida. Here che gliffs; are-low, and 
contbdled' of compact micyccoue ſhiſtus ; witch pities eicher 


to Ardeſia, or Gneiſs; and in all :theſe gradations, are to 


be obſerved,. rounded or irregular. Werne 
ö This granite, which.is compoſed of 


Artrr | A* 


white eee be ſaid: aa be 
conte ctell by a paſte in the manner of a, breccia, as the gra- 


nitie males and ſhiſtus. paſs into each gther, ſhowing.that they 
have 


De bach | Het 


been formed. at. the ſame. time. . Ferber:*, who, has obs: 
ſerved fnilar appearances in the mountains. of Ruſſia, agress: 
with Pallas 1. in ſuppoling! chat gneiſa, miaaceaus ſhiſtus, anc. 
ardeſia, are formed from che detritus of Sranite mountinsz 
and upon this theory, he explains the appearances we are now: 
conſidering.” He conjectures, that the groſſer particles of gra- 
nite, having undergone a. little alteration, are, agghutinated.in- 
the form of granite, and incloſed-by an aggregation. of, the: 
Her parts; which become argillified, forming the ardefia. 
| This, explanation. 1 is untenable; and unneceſſary, when we con- 
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5 „, New Tranſactions of the Imperial Academy of Peterſburg, vol. 11. 


} Obſervations ſur les Montagnes, 4to. Peterſburgh. 
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1 was precipitated, 
— quantity might remain, which would be depoſi- 
. ad hors res 2 


 aprodch/ Miacarchur-d Bead! "a ie formed bor A « conſiderable 
wiy of rocks 'fitnikr to choſe 1 have jult [ad which 
nes üs in Tame Places Bollowed out in | 
ces. As. we approach nearer to this ee the | 
cliffs become mut Higher, and che micaceous ſhiſtus, &c. ai 
appears 4 granulated” quartz taking its place . Immediately 
upon the hore; F obſerved a large bataltic vein traverſing the 
1 e it ike an immenſe wall, 
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Mt Milz, nt lis Weount of tome fiat: is is Ireland and Scotland, detailed in 
the Philoſopbical tranſactions of the Royal Society of London, for 1790, has given 
a deſcription of Ila. As it differs conſidetably from the obſervations I am now 
to detail, it will be neceſſary as I proceed, to contraſt our obſervations ; ſo that 
future. travellers, may be enabled to judge, who is in the right. Speaking os 


this part of the iſland, he ſays, © that it is compoſed- of chert, which extends to: 
Macarthur's-head. 


) 
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and extending along th Hhote — iſtunte 3-6 
dome places forming/a. powerfulbatrier heren the ſex an 
a few comges, which are built at the bottom botm of the cliff 
— headland, 3 obſerved. the cliffs rifing to 2 
great height, and compoſed of ſtrata of arenaceous quartz, ele- 
vated at an angle of 45% and the rocks being tinged of a red 
calour, give ai very wild character to. the, ene. This arena 
ceous quartz extends to a cnhHderable diſtanee 3 but is * lengch 
ewe bu We which Mn eh the appearance- of 2 
braccia, being compoſed of rij ſhaped: pieces, (and ſome 
af great fie) af the granulated. quarts, conneAed by ſmaller. 
particles of the ſame quartz; which has inttrmired mien, ant 
| e ;requently, che whole has a red colour, which is owing 
. W of - Wet lg of iron, 
lbag the ſhore, I obſerved this breccia interrupted by a vertical 
ſtratum of micaceous ſhiſtus : upon one fide of the ſtratum, 
is the breccia ; on the other, is the diſtin? granulatod quartz. 
I would recommend this appearance to the particular atten 
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* De Townfon in his trivels among the Curpachian Alps, obſerved great fita- 
ta of gramalated quartz, (what be calls primitive funũſtone) lying upon granite, 
and he obſerved it in all the ſtates from fine granulated quartz to that of breccia, | 
as in the caſe with the rock of Ifla.—Travels through Hungary, 4to. 
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tion of future toaveliers, for Lene F was fo fatigued 
en Ltcached'this'ſpot, char I cd noc gw ir ds awontion 
is uadovlnedly doſerites. - "The grazatated Feser now: forms 
Ui along che ſhare, until we con to'a ſmaj} bay; wheye 
brate of micaceois ſhiftus appear; and herd he hilts riſe te a 
_confiderable height, being tompoſod of micaceous ſhiſkus 'apon. 
che lower pare, and towards'the fammit, probably of gra- 
malated quartz. | We now croffed over | ſome higher grounds 
until we reached Ben-rinkie, which is ſaid te be che higbeft 
ill in de iind, although k is not gere than 1960 feet a- 
bore d l of 0. fon; The lower region of this hill is 
dbompoſdd df mitacecus thiſtus ; but as.we go upwards, gra- 
 nulawd dure males its appearance; and open the ſouth- 
wen fide, whink is very Rep, 2 great wein of 'baſkle reaphes 
very nearly to the func. The country becomes lower af. 
© ply this bill, and is pleaſantly diverſified with final ir- 
retzular | hills, chat are incermixed with natural wood. The 
diffs unten the ſhiwe-ar6 nee very high; but are much broken 
© by the action of the ſea, which. has formed many detached 
rocks; and theſe, having a grey colour, preſent a ſtriking pic- 
cure of ſterility. Along with the micageous ſhiſtus, we have 
now ſtrata of ardeſia, chloritedlate, hornblende rock; and 


7 


* Theſe Mr Mill includes under the name of Hernſtons. 


de. From this to: Lugwillan, he,:coaftind.country-.comi- 


ng 
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.. RE, 
which ·ãs compoſed of ardefia, <hlricesſtate,' Oct; in ies lower 
parts bur] den the -ſummit,: decompoſing 'greanſtone- makes 1 
its, appearance. I: could. not etermini | whether" it fon k 
rarum/:or a vein; - bur:obſſerved, - that: when in a ftine-of: de- 
. compoſition, . it affected the compaſs. at the: diſtance of four 


nue rugged, and compoſed. of: the: ame: rocks as thoſe which 
extend from Macapthur's-head 4 Loch Kane. This: . 
village, unluckily for the traveller, is extremely weetchial ; pre 
benting a fad; picture, if not of poverty; yer of Girtinikfy and 
floth:. Ic would certainly be much. for te -adrantage' of che 
proprietors, as well as conducive-ts.the- comfbre' of the Pea- 
ſantry, if commodious houſes were. built, and ftriet yegulatjons 
with; — — Fee eee 
en eee he wll fo cl he'd 
* 
intra clog oon Neri Yun ot Wi bu. 
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ao 8 . 5 e int with a ſmall harbour 
named Leodamis, or Lowdinas bay, which -affords ſhelter to 
ſmall veſſels ; but like other harbours upon this coaſt, it is 
dangerous from the number of ſunk rocks, which extend to a 
conſiderable diſtance. The rocks in this neighbourhood : are com- 


poſed 
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raicaecone ſhiflua, ve ion forms a 
jeagcone ſh — * 
fine white ſand, * —— - 
air of te ng bem to, have been. » 
ox heb — 
—— — * 
ne ener — 
— oy — ty of the iſland. 
—— of dhe country, ta the extremit 
_—_— io Beer anb-indedl m the. vill 
— terminatad by che — 91g i 
= f. principally 
a e pulſed thes' a: level; omann, Formed, yo 
rx . eee 
nate with greedfions. — = 
— . Dr Mitchell infartas ie ® 
= Penna, We an, —— | 
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miüve rmioutitains, as ly (reef or wacken.— 

r unge of BoWinore;"Whith"is cs priddyet ö in the 
| in u. pletely fituated” upon the Banks 6f the lolh, 
anll is the centre of All che büffflefe I the cbuntry. From 
chie ed Kite the rodds WWE Trbugh à fit country, part 
of which femt to Hv Web porn Hot the L Near Kihru 
— mme i pam firebted at the 


— bare Rind; e Ihn is in Send 
rat 1% erctpehig about che Rims! herd it Tifes ints hills, of 
with Bentar vf che hight Being difappbimret in examin- 
ing that pare vF d And, We croſſedl front KiBrd to Kilchoman. 
Tie bourtfy, i this directiun, is 10W, interfpertbd with fmalb 
loch, lt in föme place wen eulttvated and micabeou- 
iti, trawerſtd with quart? veins, is che only rock thht be- 
curs: Near to Kilchoman, I Gbſerved un old) ruinous, gloomy: 
building, which was onte the fest ö the turbulent Macdonald; 
princk of the Iſles, but is now peatefully inhabited by the mi- 
nifter of the pariſh. From Kilchoman to the ſea-coaſt, the 
coutitry is Tow: "and the rocks, Which extend” along the thore, 
continue to form low, broken cliffs of micateous fhiſbus; alters 


nating 


+ Faujas ſur le Trap, p. 86, 


the clif cliffs riſe y a, comſilegable, be nch ergo 
to the. — . Bro 
ſenting a grand and, romantic piece. of. ſhapes: Knowing, = 
from Mr. Pennant * „chat there was a fine, cave in theſe cliffs, 
ug wiſhed to examine it, Accorfingly, having ꝓrocuxegd guides, 
through, the gd e Mr, Camnbell, M Sanicks, ved 
Seen ere armee aasee 
ſelyes ſurrounded. by _ lofty. rugged; precipiges; which; row 
far aboye us. The grandeps of the ſerve — 
by, the jtprhulepce pf che. ſea, Rich <ame.rolling.in flo. 
but with awful. majeſt3,,daſhing ampug cbs rocks, Rich a noiſe 
that reſounded on ll. des lika che diſcharge at arpllegy. , Hay- 
diſtance, the guides directed. us into. 4 narrow ning on any 
Wards, che cave became larger ;, but we were ſoonm ſtgped bya 
pool of water, which appeared to be pretey deep, The guidgs 
croſſed, thropgh. it, and walked to che further.extrpmisy of che 
cave; and the effect produced l d manns. 4. lights, 
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Wa bot d lane itereRiner part 6P ue Nünte Ferimtry, When 


cue ue Was by; the gentlemen of th comvtry with to Wham: 
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aue ee the Bagpipe: | $5947 ang 502 16 bag = 1 
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— cave; al; 2 6htaſciint; WHRIved (vival De 
ie veins wantring ni michcalds de ee muss the 


how ary vf mie ebe bib tid Artzeliz, ih Weite Paket. 
verſed u dame vers, Gf virhous #zeb, from à few Net to 
meaty forty fret ide. Theſe apptaratices are fo trumerows, 
chat I ce act poRibly URKA tine te eattäne Wem all 8 
wirtely ; Io that it om net de ſurprtiag Mat after trærellere ſhould 
And, in Loe places, Natz inſtead of veins. Loch-Gryherd 78 
vf confiderable 'extent ; is Aue bounded by fandy banks, 
Sit folnceities 10% Yorks of ' ihidwevacis ARAB appar; wil 
u its Head are the Anke er downs we ive already b 
Lined, Which eftend neuvly to Leoch-in-daal. From thb fork 
iS the great Waves Ahirh de Acute aum the Horch - welt 
pare of the faced, the fibre is, u stud, n alerhawoh uf 
%, rigged oliffs of mnicactous fiftirs and andy beaches; bat, 
4s de ihe tearer to the ea bes, che- CH are truth higher, and, 
in place of micaceous ſhiſtüs, we have rugged precipices 
of granular quartz. We deſcended a path made in theſe 


cliffs, 


= : ' A” 
| ' = 1 | £37 


nw wh 2070 T 2n9 it 10 rig afirfiororni Ago 501 100 W 


imetti os bu u 200 Ho nomelieg eds + 4 5 0 N 9 
3* Hi 245 is und 93 i Rolls) Ds ofior; ii ends _— > 
| PR. I 


-- 


e od of wb 5 . 


cf Iva hey age 015 170 At 'bns : n 3805 330 _ „ 
5 of eig: K auibuf 250526510 ach Antove ant d 
1 add y Þ{UzE 10 gos a flz is ef N- to 1976 98 * 2 
5411 223819 o,, a7 bi Du 2nd 21109283: to Ail2 v 
13Þ wot s mort 29x h, *o- antav wilted die bv 
OTBEAALIY OY SYB eq 5AT abi 1 inc „iso 
e od, 2nimars 07 tif biofts xIdog on blun 287 
Aeli 1 fl 3nd7 Atiftriquu od 20 Hi 17 e! +foorer 


go ente to badftos SUI sog m mn H 


* 
P | 3% 4 * 8 4 5 0 * . 
cud That yd bohunod IHG 21 an "21d81>drigr 10 
? , : 
- - 
(26 : 186340 Arid zo, o en wolf sαjꝭe . md | 
' we 947 2nwoh 10 1410 wh vm ae 527, 36 
. . I | | oof 
© TILET  $26k*: 7 \ogh 45-0 30.t 07 VITEST bass Flv ode 
" | * 
6 N | : it re + 11 { vs 28” 4.34 44s. gf 
3 3 2 1 T 8 74 * 29 | TY > C 914 ** 1 | + 71 3 (33 
: 3 8 Ts 2+ 208} H an e t6 ps 
* , , F4 ? 7 5+ 2 28 
8 — i 11 1 4 3226 1 * i 
1 
* | $ * 
- J SORG 1:89 „ 024) 5 Y NASD ng 10 
| [ g 


* 
* i” 


_ 


1% at 


oy 


= 


a ©" 


- I BEES 


>» 


* 


: TE x 
= * % 
OR; . , . wer 


„ — — 


1% ο vu 


anf 14 


5 * 


-* 
1 - 


t: wat 


# % 


o % 
b * - s 
r tahagets: | 
- 


( " ' — 
„ on tek: cb Nan ty We 


w 4 Te R oy OY ** as e 


- 
* 
* * x : 
— 1 = : 
ure d nei 5 r. N * | 
* 7 ? 10 KY 1 D a — * - 5 4 
* 
* 8 - 
125 * 8 * mY * f 
: * Soar Ts * | 
- bir Au e Nr e 2 * 1 E | 
=. 0 
[EDD " Ri th Abende £ U . ; 11 tech 
nig N 3 8 * oY 5 Eee 2 * in „ 
* 
x 3 2 8 N * I 
% p N m 7 * . 
. 12 « 4+ 1 a» . v C ] FY 4 ad; *« - ea # 
188 — 12 1 ks » Saw 2 "rig dest * 23 eve FR * a ve, or FIRE 18 » $1 . 0 f 
” "2 \ : " ; i , A | UP, | ; | - 
— 3 a 0 ” : * 
3 * a. 4 , MR *. * : bo "Lo 40 
Iden A . ma! r, L >: Pour — TA 4 VAL E. wi de; by 
— b N un 9 . - ', _ 8 5 | $ © * 

41 . wid ns r ; — ene 3 rs * 7 
* 18 . 1 7. A ” . 4 2 IJ m I . 8 * * | * C3 * "x6 #\ 3 Y ' SH 1 7 * 
' Py | 4 0 ' B C 2% ; 

#2 * a ; C . a . . ", * — jag dy \ 
, > | — . _ _ - I | a ” ; * q . x 
p : FL . » — — 3 : * ** T : * 
8. A  & 8 0 : o Þ 1 * is —_— Y * * * hd 4 + P at : 
. q -+ N 2 — 
1 o > — 1 . F4 ” 4 © 0 . — 
4 ” - 1 ” . : 29 2 : 7 r 1 2 — * 
N 2223332 2 K 92 127 * g N 2 ind ; . 5 — 
% 4 
3 | : | . 
oF ” n s # 
. "_ K . - A 1 ** 3 - s* £1 ws * ” 12 *. * a © . 
ir. aft © # 428 |; B% as per C tow try Arie 
* * * * - * 
” * : . 5 1 a 
„ 5 N 8 > 3 1 8 K - . * = y | 
1 1 . > 246, Pa * *% 92 : 7 7 eee? 
- $4 2 \ y 8 =! TI: 7 1 — 18 * ma A. ( * * 21 2 "a * YL +4 fe * \ EL of 
OY . > { * . 1 
| 4 — " \ * 5 
4 ry bY * N * a : * 7 2 1 2 * 7 
6 - s % - x” | o wa” } » A k A 4 ' _ - 
' 22. : — — 1 , 4 1 N : £3.» en * * 3 1 ba an. — is 
0 * x — — " ” * \ . 1 : 
" - * * * * ” — * n N 5 2 9 F PP | F 
rerun. pet che r mt c Eves, IWR. | 
* 9 » l 
2 2 0 77 
* N ® PF. — t 4 «! * 
5 1 * : * vo. E * * «3 - BY FI W . 89 ” — * 
N nnr 192 ere 2 | =: \ ini CEIEER k N | 
* 0 . ) . * 8 
A r ft: rot ot amis Hs 
S. 2 * 4 3 N . n > N N N 2 — — 2 * 1 . =P - 1 % < 4 $4 
__ E y Ws . * 
ky Y " - 
- * bs F o a 1 , | * | a | " 5 y a $ , - 1 * ö G a. W — 
1 — 25 a — . <2 * ** 2 * *. A "0 N yo + "Y — ; 4 4 » 4 yy — * 2 * 1 
% # 
q 4 * # 0 9 9 Y — # 
CC 0 | " * 0 
* , F 4 
. - 7 * 
© . 
0 4 % 
- » 2 ” Ph =—_— = we + , 
- . VL | ' 2 * — . . Fa k re” — 9 14 
by BY 4 & .” 4 44 << LEE - £+ 2 Tg * v l * e : urn & 
7 i * : X 
* _ " : 4 - * x 29 0 4 . "x 1 . — „ "YI * - 25 „ 4 | ' 4 
— ' 2 6 , 1 9 » * FS. * * w — a2 5 21 24 o : > $ 
C * * = * - 
* As 4 — | 
- * : p * e f * * 2 * ®* 4 . * * ” „ Tf 2 8 
G S212 WHEY SLES TAR 2 e 
0 g 1 a | 
* * E * _- " * | > 6 7 8 * # + * * ” - 1 
— _ 8 Re = — * - - 4 4+ MC q ® > , h, 
12 * 2 in ia ; 7:72; 
- * K : £ _- 
0 — 
% 
* + 
" 5 «71 
. - - zz © C1 
> * > 
. * 4 
5 * tre » 9 . + | | 8 2 a vs & 4 * * * 1 
— 
©. 
* 
* 
* 
- 
7 


* 


* 0 4 
* % > 4 -- — Pn 
— * p 
* : | 
= 


' IF. " * 


.. 


* 


. 


* 1 


4 * 4 3. ». 


= 


: „  <- 


N . fs 58 25 


* 
4 
l 


* 
* 
a 
o 
- 
* 
* 
2 . 
- 
RY 4 
— 
* 
1 
bo 
_ 
"_ 
* 


' 

: 
#2 
- 
- 

© 


o 
«4 
w 
* 
4-- 
Ly 
"of v4 
" 42 
K | | 
2 ; 
4 
Sis... 
* 
9 
L 
een 
* * 
«14 
- 
17 
= 
ugh -» 
3 
- 
'" 
17 


1 * 
4 
* ! 
ww. YH 
* 
2 
. 
S # wwe 
- 926 
. © +— Sv — 
— 
0 
— 


— 


43 : a 3 
y = hd 
Y MES . ” wv > ae „6 wh , * ; - ** 
- w op jy " . 4 * : 
= =— 
8989 * 
9 * 
9 
er- 
— 
, * * 
= * » . * g 5 
— * 7 
4 - * 9 LY Y 2 
- ay * - © l So | . - 
. 89 , . 
g gx | * 4 p . © Ae 
* . 4 ” 
- E . * — " 
E # 4 27 1575 .þ IF 7 2 5 * | _ 2 
g * : . 7 ® * & * -=Y 4 * 
. — — . * | 
l >. | ”Y ay © : * 
— TI ” _ ” , * 
- 5 | - 
„ £©24 = 1 * —— * *, 1 4 
9 *w > * 0 
oy | * »- 2 * . 
| 8. = 
4 PRES 


f * GT... er 213 HQ * Hot er eint 
har '2 BI _« 
uad 


Nr 541 0 


5 


* 


4 „4 : 55 


2 6 wn00g 566hs 2erHidty Heoken 55th: 
Tha; and after wn few hundrea fer, the eaves preſented | 
ante een - This height A N i 
which way art Mu; A wild al _raghed Pranbeur U She 
neighbouring hills ; the ſolitude of the place ; all add freſh in- 
tereſt to this ſtriking mene. The great cave, or what is called, 
in the Erſe language, E maar, io about thirty-three yards wide 
at its entrance, and from fix to eight yards high: as we g in- 
wards, the roof becomes tighdr, Sur it ſoon again contradts in 
all its dimenſions ; and about 150 yards from its entrance, it is 
1 narrow low; t prevent any one from griting farther. 
de h N n priveclat Junrrz, 28 ig the tat with the other 
ander dvd. "The eclebramd Bauffure has ately pub HIed = 
Ktics f erperiszents open che demperuture of raves, in which 
* Sed ſdime ereus refalts. I repeated chem carefuſty 
m a heat cave bat dd ut Had + Wlforetite vf more chan 
„ 2 e 1 
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At 4 mee Alan nn. ! 
QUITE? ewe u ſpacdes of 'hiſtolt elle, and, Afb, a fpecies of 
fhiſtas.: bur I had ot un opporcutitty ef examiting their relative 


* Mr Mills remarks that the caves are in zocks of chert. 


poſition. From this we croſſed. a very fatiguing.moor to Portas- 
: keg : the rocks, all the way, are of granular quartz, (extending 


N to che ſummit of the higheſt hills,) excepting. a fem pla- 
«x9 upon. the ſea ſhore, where mieacequs. Hhiſtus- appears, | 
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| THIS, ifland 3 is about 33. miles long, 54.6 broad but at 
Terbet it is nearly divided, being only a mile anda, half broad. 
It is 7 on the E. by,Knapdale and Centire ; onde 8. 
ver inous —— he 1 
;where are Situated. che high hills called,che Paps.of urs, New 
of the Hebrides preſent ſuch a maſs of rugged/barreaneſs. - The 
hills are often grey and bare; and the ſcanty portions of the 
lower ground which are cultivated, ſeer ill managed. - The 
ſhore upon the eaſt ſide is in general low ; but upon che weſt it 
riſes frequently to a great height, and is broken into many ſtri- 
king forms; particularly we obſerve extenſrve caves, which afford 
8 ſhelter 
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| Birth or. The mineralogy of this ifland, as far as I ex- 
anita ie 1s" bu ice nvereting, as it does not differ mate- 
rally from {thar of che ſhores of Iſla. I ſhall not omit; how-. 


ever, to give a ſhort account of it, as its mineralogy has not 
3 


bee e eee the hoſpitable Archi- 
ned at an angle of 459 yet they are not regularly ſo, for 1 
obſerved them inclined at different angles in other parts of the 
and.” This rock forms che coaſt'of the iſland all along che 
ſound of la; and, as fur as I could obſerve, it appears to ex- 
dend along che whole weſt coaſt.” The. cliffs are, in ſome pla- 

ces, of conſiderable height; and the great maſſes which are 
ſeparated from them have, in general, a tendency to the pyra- | 
midal ſhape.” This is another fact, ſimilar to what I obſerved 
in Arran, ſhowing that particular rocks break in ſuch a manner 
a5 to be characteriſtie of their peculiar nature. Theſe quartzy 
maſſes, by further decompoſition, fall into ſmall cryſtalline 
grains, which cover the ſhore, in ſome places, to a conſiderable 
| extent; 


168 . _ 


* 


extent; and form a ſand. which is aſſurediy aο the purofi 
chat nature affords, | It has been uſed with much fucgeſs.in the 
making of fine glaſs; and I have little heſitation in ſaying, 
that. it is. worthy: of being mere generally known as e article 
for glaſs-making : indeed. it might allo be adventageonfly uſed 
for the: making of Sualt, and difevent: kinds 3 
a the place of pomdared quartz, 2 

eee eee e 
firata,. Wick extend alang the found ef Ide and. the: welk egaſt 
off the. ifland: and} ir is eh u obferyciths wann in which 
theſe wro necks deeampaſe ; for upon this. circumſtance Yer 
penda the varied —_— — — — 
ing only: the emapry ſpace which the vein. had formerly fed 
and this afterwards is much enlarged by the: decaying ef the 
quartz: thus forming caves ſuch as are repreſented in the 
plats. In other inftances, the granular quartz decays. fixſt 2 
and eicher falls away from the fide of the baſaltic vein, or 
is waſhed away by the fea; thus leaving the; baſhltic rocks 
extending acroſs the beach. like immenſe walls, Theſe great 
maſſes of baſak are often broken int varions ſhapes ; bus 
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the. moſt ſtriking appearances are formed by the central part 
of the vein. decaying firſt, which, leave magnificent arches : 
but the engravings of this. coaſt will convey a more lively idea 
of the character of theſe RIO Sienna cf 
the n i 3 24. 

oF 1 4 3 Bog 2 131630 Lig up 24 362 ;: 
6 . 
vaſt ſiæe; but my time did not allow me to viſit the, moſt re- 
markable.—In wandering among the rocks, 1 ; obſerved ſeveral 
banks of coral. ſand ; which I was happy atobſerving, as it will 
be of great uſe to this iſland, heretofore deſtitute. of all kinds 
of, calcareous: matter, and Leland, with much 
3 03038. 1-354 Nack lle 2: 


2 ne Theſe mountains, which are the moſt ele- 
vated in the iſſand, are diſtinguiſhed by different names. The 
three moſt remarkable are, Beinn-a-chaolois, or, the Mountain 
of the Sound; Beinn- ſheunta, or, the Hallowed Mountain; 

and Beinn-an-oir, or, the Mountain of Gold. The laſt moun- 
tain is the higheſt; being about 2600 feet above the level of 
the ſea; and is, like the others, ſomewhat of a conical ſhape. . | 


* 


We ard to the . one of theſe hills but 
found the aſcent very ſteep, and fatiguing, from the number of 
ſmall looſe ſtones that cqyer its fides : but our fatigues were 

| Y ſoon 


: 


— 


ſogp forgot in che immenſity and variety of che proſpect now 
n. Amumediacely below. was the rugged ſcene of the 
grey, ſtorm-deaten rocks of Jura, interſperſed with numerous 
2 — as Mr Gilpin, remarks, the idea of complete 
ſterility. To the S, the iſland of Iſia feemed ſpread. under our 
feet; and, farther diſtant, appeared the , coaſt. of Ireland. To 
he W. we obſerved the fall iſles of Gighs and Cara, the 


view mas bounded by the diſtant county of Ayrſhire. On the 
N. E. we. obſerved the wild alpine, ridges of Argyleſhire, ex- 


tending all the way to Ben-Lomond. To the W. the Hebri- 
des appear, ſcattered through che ocean: the iſles of Colonſay 
and Oranfay art in our immediate neighbourhood]; farther diſ- 
and Tirie appear hike a haze in the horizon. 


Theſe mountains are principally compoſed of ſtrata of a gra- 
nular quartz, elevated at an angle of 45, and dipping to the 
ſouth-weſt. From the ſummit of the hill, the ſtrata appear to 
ran in different directions; ſome curved, and others nearly 
- horizontal cheſe appearances, however, are probably more 


o | owing 
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owing to the ſituation from which I viewed them, and the 
ends of the ſtrata being worn down by the rain, &c. than to 
any alteration in their dip or direction. The fragments vf 
rock which cover the fides and tops of theſe mountains, are 
broken into ſmall angular fragments ; which, obſerved at a di- 
tance, and even with a teleſcope, would ſhow us, that they are 
formed of a rock very different from granite ; as 'the latter 
ane maſſes. 


1 apps vat maſfes of Spirit vil which, 
from its containing felſpar and mica, is to be-confidered as « 
true granite. This fact, will be reckoned, by certain geolo- 
giſts, as deciſive againſt the opinion of Mr. Werner; who af. 
firms, that granite is the oldeſt rock, and conſequently, that 
upon which the others reſt. It cannot be' denied, that there 
are ſeveral facts, detailed by the moſt intelligent geologiſts, 
which ſhow, that granite is ſometimes of a cotemperaneous 
formation with ardefia *, micaceous ſhiſtus f, and gneiſs f; 
yet they are ſo rare, that I can only conclude from them, as [ 
have before mentioned, that after the greater part of the gra- 


Y 2 nite 


7 180. 


+ Journal de Pbyfique. New ſeries, vol. * 


3 Emmerling's Mineralogie, B. 3. 
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nite Rad been precipitated, Rill a ſmall portion remained 26 
2 and was after vwrards de poſited along wich che Eneiſe, or 
other primary rocks. The opinion of Mr Werner, on the 
ocher Rand, is ſupported by ſo vaſt a maſs of evidenee, as bears 
down all oppoſition. Thus, according to Sauſfure, the granite 
of the ' Alps; excepting in one or two inſtances, is always co- 
vered with other Aran jvirſelF forming the interior, and often 
che higheſt parts bene inoutitains, The ſame- obſervation has 
been made by Baron Born, and -Efnark in the mountains- of 
Hungary and Wallachia; by Palaſſo, La Peyrouſe, and Car- 
bonieres in the Pyrenees; by Reuſs in the mountains of Bo- 
hemia ; 'Lazius in thoſe of the Hartz; by Patrin, Herman, Pal- 
las in che vaſt extended empire of Ruſfa; by the French 
mineralogiſts in all the granite mountains of France; alſo in 

the granite mountains of the Weſt Indies; and in the few 
| which have been examined in England f and Scotland. 


- 
- 
"6 7 * = ©” 
3 4 b 4 4 7 


Having mentioned the different kinds of rock which form 
the coaſt and hills, from Ardfin, along the ſouth and weſt 
parts of the iſland. We will now proceed along the eaſtern 
| 3 ſhore 


+ In the great mine in Cornwall, called the Cooks Kitchen, I have been told, 
that the granite has been found above the ardeſia (or killas). I have not as yet 
had it. accurately confirmed. | 


JR K. 473 


more, from che ſame place. Upon the ſhore, ab a little dif- 
tance from Ardfin, ſtrata of -micaceous ſhiſtus, alternating 
with rocks intermediate between talcaceous-. ſhiſtus and. ar- 
deſia, appear, and continue forming low cliffs along. dhe ſhore 
to the harbour of the ſinall iſles *, | Theſe rocks are ſome- 
times very compact, and; have a tendency to break into irre- 
gular columns ſo that in ſome points of view, they are not 
unlike columnar bafult: we alſo-obſceved baſaltic veins tra- 

verfing chem in many places. From chis che country gradu- 
ally riſes as we approach the high hills, the/paps of Jura; and 
in ſome places, as upon the road leading from Ardfin to Small 
Illes, chlorite · flate is to be obſerved alternating: with the other 
rocks. This chlorite-ſlate; ſometimes paſſes to hornblende 
rock, by a mixture of green hornblende; and it ſometimes 
contains calcareous: ſpar, and cnyſtals of yellowiſnh- green acty- 
nolite diſperſed ; but this latter is a rare appearance. Not 
unoften I obſerved che chlorite penetrating the quartz, form- 
ing a dark green coloured ſtone ; and here I: was ſo fortu- 
nate as to.diſcover that rare foſſil, the: cryſtalized. chlorite, of 
which a particular deſcription is given in. the following. chap- 
ter. If we ſtill continue our courſe towards the high hills, Wwe 


at. 


* About a mile diſtant from Ardün, we landed upon a ſmall low iſland; whict- 
is compoſed in general of a coarſe taleaceous ſhiſt us; and between the ſtrata we 
abſerved layers of beautiful hornſtone. 
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at length find the granular quartz riſing froin under the 
micaceous ſhiſtus, at an angle of 45%, and from this, the whole 
ST 9/09 ons" e ey oc pan Aer ane gay 


18 


| ws: ee eee Mg hs uns. 
arata lowermoſt, that it had. been depoſited before the micace- 
_ .ous ſhiſtus; this & ply nue in part, as we ſometimes obſerve 


rhe micaceous ſiſtus paſſing to granular quartz, at a great diſ- | 


| An fe ab nuts gs; wont if a as 
are to be conſidered as rare occurrences in Scotland: in Caith- 
neſs, I obſerved quartz niduntains, as will afterwards be men- 
tioned : and Mr Williams tells us of quartz mountains in Roſe- 
ſhire * : but theſe are the only inſtances I am acquainted 
with. It is even an unfrequent rock in other countries; in 


the Carpathian Alps, Dr. Townſon informs us, he obſerved 
whar he calls primitive ſandſtone lying upon granite ; and Mr 
Deriabin, to whom I ſhowed the Jura rock, aſſures me that it is 


fimilar 


n Brainſdorf, in Saxony, granular quartz has been obſerved paſſing into mica- 
-cous ſhiſtus. 2 Crell. eytr. 64. | 


* Williams's Mineral Kingdom, vol. 2. p. 52: 
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Similar to chat which forms fo great a portion of cheſe moun- 


—— of Keating would bs of mack favice in 
the agricultural operations of this iſland, we were anxious to at- 
certain if any ſuch ſtrata exiſted between the Small Iſles and the 
Sound of Iſla. To determine this, we examined not only the 
thores, but the ravines upon the ſides of the hills, yet without 
ſucceſs. This failure in our reſearches does by no means imply 
we recolle& that theſe rocks are not unfavourable to it. We 
have many inſtances of limeſtone being found in micaceons 
Hhiſtus, in different parts of Scotland, as at Dalmally, near Blair 
in Athol, &c. | It may even occur in granular quartz; as 
Eſcher has obſerved limeſtone among granular quartz in the 
valley of Reuſs.—Townſon upon the granulated — (pri- 
n of the Carpathian Alps, bcc. 


The harbour of the Small lies is cendered pretey Labs by 


1 Werner has obſerved limeſtone alternating with micaceous ſhiſtus and arde- 
fie, in Saxony: fo has Charpentier, and that in great ſtrata. Werner, Kurze 
Claſfific. 14. Charpent. 55, 56, 57, 174, 201, 400. 


J --. - ay | 


— landej thar defi ir dt the violethimr 
| the ſea. It will admit veſſels of ſeveral hundred tote; yer, as the | 
iſland, and the neighbouring country are bur thinly tihabired, 
: —— Bieit Rs. Tile Wivn. 


place, about half a mile norch from Mr Macnico!'s house, 
where we obſerved a ſtratum of ardeſia tegularis (roof ſlate) 
cropping through the heath. This ſtratum which appears to 
be of conſiderable breadth, i is bounded, by che micaceous ſhiſ- 


tus . a I 
W iron pyrites . % wan 11 3.0 od g: 


[2 0 * { Doytido ad 13021 
ts Gans eee. of micaceous 
ſhiſtus ſtall continue, often very compact, and frequently 
traverſed by baſaltic veins. At Tarbet, which is the nar- 
roweſt part of the land, the land immediately upon the ſhore 
is low; and the eye is refreſhed by the appearance of a beau- 


tiful 


May not the preſence of cubical pyrites, in micaceous ſhiſtus, be indica- 
tive of the victuity of ardeſia tegularis ? 
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tiful green flat, at the bottom of the grey hills which bound 


ce thore. rang N- 


A a 


ey of the ind, micaceous ſhiſtus appears to. be the general 


rock, but it 4 At | | 
— my dnt tn "2 f 
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Deſcription of the Foss11s 3 in the preceding Chapter. 


. 


An QUarTz.. : 

Cransz4, Dr Walker s Claſſes Foſhlium. Panarriys Saup- 
STONE, Mr Kirwan's Geological Eſfays, p. 208. Qoanrz, 
Tbid. p. 179. 


| This rock, which we have fo often obſerved in the iſlands 
of Iſla and Jura, is deſcribed by Dr Walker under the name of 
Cyamea Jurz ; and, more lately, Mr Kirwan, in his Geologi- 
cal Eſſays, deſcribes ſimilar rocks under the names of Arenace- 
ous Quartz and Primitive Sandſtone. There are many ſpecies 
of this rock in theſe iſlands ; but I will only mention three of 
the moſt remarkable. 


* 1. Con- 


5 


1. \CoOnMBAcT. 0 e216: | Ant 118. 
> ergy" 4 20 
. Abe. tk glanring. > 


1 — as the vdgs3 but mbem 
i: 1:07 8: —— 16 * the light 2 che 
whole. 

Fracture. Even, coarſe & larry, and frequently ſhiC: | 
roſe in cha gro | 5 
Intermixed with quartz, 508 is fo compact as to _— | 

the: granular character difficulaly abfervable,) I always ob- 


ſierved a number of whate ſpecks, which are either ſelſpar: or 


mica, er both, wually in & ſtate of decompoſition. Sometimes 
veise of compact quanz are ta he obferved. traverſing this 


2. Mreaesous. This ſpecies is compoſed. of quartz, and a 
ſmall portion af mies. The mics. is always in fall ſcales, and. 
is either yellow, brown, ar white. Often the mica is fo abun- 
dant, that we have a true micaceous fhiſtus.. 

4 „20 ; 

3. Garri. In this ſpecies, the granular appearance is 
more evident: and, intermixed with the quartz, are numerous 
cryſtals of red and white felfpar, of various ſizes, from a pin- 

2 2 head 


101 


Lodi half an inch; and a few ſcales of mica alſo, now and 
then, occur. Not unoften cubieal cryſtals of iron pyrites are 
intermixed with the other ingrotjents, and, by their decompo- 
firion, cauſe the ſtone to acquire a brown colour, or to diſinte- 
grate altogether. This ſpecies, thtrefarez is to be reckoned an 


approximation to the granite, from which it differs but in the 
proportion of felſpar r 974: iin. 1 
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MICACEOUSSHISTUS.. "4 
| 3243221: 51+ 
This rock — and W conſiderably 
varied in its appemunte The: quartz is of various co- 
lours;-as black, blue, or -whatey and ig generally granular. 
The mica is alſo of different colours, a hlack, brown, 
greeniſh, or white: the ſcales are, in general, ſmall; the largeſt. 
are thoſe in the rocks in the ſtrata that extend to the north end 
of Jura. The micaceous ſhiſtus at Lag in Jura, at a diſtance, 
is not unlike baſalt; but a nearer examination diſcovere a com- 
pound of black and dark-blue coloured quartz, wich ſmall fbales 
of black mica very cloſely compacted together. It often. atfo. 
contains iron pyrites, which, by its decompoſition, forms a num- 
ber of ruſt- coloured ſpots. Sometimes cryſtals of folſpar occur 
when it paſſes to gneiſs; or the quantity of quartzy particles 

ncreaſe when it paſſes to the ſtate of arenaceous quartz. 
- 2 | 8 ARDESIA. 
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- Golour.. Bluiſh' or biarkiſh re aut! t,,» 
Lair. Si This: eb gloſs, Mr Kirwan. remarks;-inici> 
mates magneſia. ©» 
Tranſparency. None. 
Frafture. Streight, flaty ; the laminæ are undulated upon the 


ep DOE! BE eue r tibi ite. 


ſurface. C {31 CLIC + 2 0 FI) 
- Hardneſsc | Eafily: ſeraped with à knife but this: degree of 
ſoftneſs is probably owing to the influence of the weather, 


as the ſpecimen now deſcribed was taken from the ſurface of 
the ſtratum. nn Ho nr ne wal) 
Streak. Greer. ie n 005 gk a : 
Smell. Emits a ſtrong earthy ſmell when breathe vi 
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Cubical cryſtals of iron pyrites are diſperſed chrough it; and 
theſe; by the eſcape of the ſulphur, are converted into brown 
iron ore. It is worthy of remark, that the pyrites which occurs 
in the primary ſtrata is much leſs liable to decompoſition than 
that which we find in the ſecondary ; and farther, that altho” 
we find pyrites very abundant in the primary ftrata, yet the 
combinations of the ſulphuric acid with earths are rarely 70 be 
obſerved. 
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obſerved . Mr Kirwan, in the ſecond volume of his Mine- 
ralogy, explains to us the difference between thoſe pyrites that 
effloreſce and decompoſe qunizkly;, and the others which decom- 
ts contain in in a mc Ram; bar the 


athners whack: decompoſe: mare ſtewty, and by the ſeparatiom of 
their ſulphur, bave the iron in the ſtate of an. , e 
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Internal Lare. Little 8 
Tranſparency. None. 


Fracture. Slaty ; mee prey ally Gard. 
Hardneſs Yields eafily ww the knife... _.. 
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C Gyplum has been iborerd mixed wit 1 in | Mount St. Cena, 44 


J. de Phyſique. Pallas has obſerved gypſum aflociared with fellpar in Siberia ; 
5 Nord. Beytrage. Sulphat of Barytes has been obſerved in gaeiſs in the moun- 


tains of Savoy, as mentioned by Werner. Theſe are the few inftances that are 
known. | | 


Streak. Grow, 
Smell. ; Has frog cat fl,» when 2 — 


W are to he obſerved 
mind trick che chlorite; and ſornetimes the quartz is penetra- 
ted. "with i forming a chi not unlike pruſe. Tron p- 
rites are famertimes imtermined with the chlorite, and, by their 
_ decompoſition, colour the rock brown. Cryſtals of green horn- 
blede-are alſb to be obſerved intermixed with the chlorite ; and 
according to the quantity of horablende, the rock paſſes more 
or leſs to the ſtate of hornblende rock. 
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The cryſtals are in the form of a double conical pyramid, 

ak truncated apices ; and are to be obſerved alſo in the 
form of a cylinder, with a cone or conical pyramid upon 
each extremity. 
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Th cpa nal, ih ne ite 0 the amine 
glancing 4 internal. eavw stil vie! T oe? 
Laftre. dui — ern 
Frafture Foliated; but moch buy eurvedd foliated.. 
Tramm, | Sexnieliaphanous ; or ſuckas to permit light icy 
base chro', but ſolitthe-thacotyedts c he diſtinguiſhed.” 
Hardneſs. Not eafily ſcratched with the nail, yet yielding cafily- 


tothe: knife. 491) gy- mean „ apt Wet 


Fragments. — 44g not remarka- 


bly beavy. 
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monly well cryſtallized in cavities of the quartz I have only 
obſerved it in the iſle er Nen, among ths rar of chlorite 
ſhafts, upon. the road framArdfin to the harbor of the Small 
Iles. According to Examierling,' it ie a very rare foſſil ; as it 
has been obſerved in one other place only, that is, upon the 
mountain of — -adeecic ena: 
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Where it is in contact withithie cangarGan- rock, it is mach 
intermixed with it, has a green colour, and at length fairly 
paſſes into the talcaceous ſhiſtus of which the iſland is formed. 
Sometimes we find weint ef .eryſtailized calcareous ſpar exayer- 
fing i 1 £303 * A a F — . 4 


TALCACEOUS SHS TUS. 
Zavis Orrars, Waller. Tarcon OLLA4R3s, Lin. Fare Sourr- 


Fx, VERHARTETER Tatc, Germanor. Tarcus PROPRIUM 


OLLAR , Werner. 
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Colour. — r %% iv. 
Luſtre. Nearly as ſhining 8s filk. o 4 


Tranſparency. Sometimes tranſmits a little Acht. at 4 . 
in other ſpecimens, vrhen it _—_ nnn opaque. 

Fracture. Shiſtoſe. malq aa ar Aenk. 2:54 

Hardneſs, Yields to the knife el; bur, as it « paſſes to the 

ſtate of argillite, becomes harder, | 

n. Grey. 


This rock is. to — upon * one . ta 
the chlorite late, and, on the other, to ardeſia. It is found in 
different parts of the iſlands of Iſla and Jura, as has been men- 
zioned in the preceding chapter. 
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Colour. Dark blue. | 

Lare. Very weak, principally from a few ſhining particles 
diſperſed through it. | 

Tranſparency." None. I 

Frafture. Even, fine ſplintery. 

Hardneſs. Yields. with ſome difficulty to the knife. 

Streak. Grey. 


i Forris the central part of the iſland of 15 eie 
no petrifactions ; Which renders it probable; that it is of 
primitive formation. It may be objected to this, that all pri- 
mitive limeſtones have a ſcaly or granular grain. We cannot 
doubt that, in general, this obſervation is perfectly eorrect ; 
but it ſeems liable to Exceptions : as Mr Kirwan, in his Geolo- 
gical Eſſays, mentions, upon the authority of che Helvetic Ma- 
gazine, that the mountains of Wetterhorn, Wellhorn and 
Burghorn are formed of primitive limeſtone having a ſplin- 
tery fracture; and I ſhall afterwards mention primitive lime- 
ſtone, or marble, with a ſplintery fracture, as occurring in the 
Hebrides. Mr Kirwan further mentions, that, as ſome traces 
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of muriatic acid are to be found in ſecondary limeſtone, and 
none in the primary, this may ſerve as a good teſt for diſtin- 
guiſhing chem. r 
„3 ; 
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COMPACT MARL— STONE Ml.. 
VERHAR TETBR Mezzo, Germanor. C, Manoa Invv- 

0 r, Werner. 


Colour. Yellow, or yellowiſh . 4-2 dv 
Lufire. None. | Od 
Tranſparency. None z but, when much enk. 
ous matter, tranſmits An „ 
Frattare. Fine ſplintery. 
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Hardneſs. Yields with 3 the knife; an bin 
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knife. 


„ere an wy by acids ROPES 


. | I ea ene tt wage requires ſeve- 
ral years before it falls. 1123 
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8nesros ſcriptera atra,-ater inguinani, Linn A614 Nan 
en, Werner Sirus xNiozres, Waller. Matz a urn, Dr 


Fracrave. Longitudinal Fare, curved me. 2 
ine earthy. e $ 76 44a. * I» * 


Streak. Little glancing. Colours black, but without the luſ- 


tre of plumbago. 
Horaneſs. Pretty ds ſcratched with a knife. 
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This foſſil occurs often in the neighbourhood of aluminous 
ſhiſtus ; and is always found, diſſ ſpoſed i in beds, in the primitive 


mountains, particularly in ardefia. As it writes upon paper, 
and has a bluiſh-black colour, it has often deceived the unin- 
formed, who have imagined they have diſcovered black lead : 
the difference of luſtre, and other characters, however, ſuli- 
ciently diſtinguiſh them. It has alſo been taken for coal, or 
reckoned a my of the vicinity of coal ſtrata, Thus, Dr 
Reuſs, 


.. * 


ISLA. AND JURA. 


Reuſs f. in — through Bohemia, tells us, that he ob- 
n 8 . . 


—— egatet aiding mth, wichour: having-firſt 
examined carefully the rocks which we think indicate the pre- 
ſence. of coal; and farther, whenever any eoablike ſubſtance 
(which was the caſe here) is obſerved only among primitive 
rocks, it ſhould excite a ſtill ſtronger doubt, when we recollect 
that coal has never yet been detected, nor. probably ever will, 
in any quantity, in primitive mountains.. 
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ra- from Youu ts the Slate Wands of Sz11. and EasDALE; 
8 thence to Ou axd the and of MoLs. 


Havmc found it very inconvenient to examine the weſt 
— northern parts of Jura, Mr Macnicol, the miniſter of the 
a = and et een harbour of the Small Iſles to 
the iſland of Seil, a diſtance of about 36 miles. As the weather 
was charming, we kept cloſe along the ſhore © of. Jura, which: 
gave us an opportunity of landing upon different parts of tlie 
iſland. Having reached the northern extremity, the wind in- 
creaſed a little ; ſoon after, we heard the great whirlpool, the 
Coryvrekan, raging, in che ſound berween Jura and the iſland 


of Scarba, 


6 ns 
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a1 bald to 8 . 


r the i Lung 
ſoon after, the ſmall iſle of Balinahuia, where there is an exten- 
five quarry. of ardefia ; and, at ſome diſtance, we obſerved the 
iſland of Garveloch, where there is a conſiderable quarry of 
ſhiſtoſe marbleꝰ, firſt diſcovered, many years ago, by Dr Walker. 
After much oppoſition From in eee violent tide, we at 
length landed . « 


by * 1 - . \ ' * * « * * 
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— nn — io Gptrnth® 
from thi iflind Gf Eaſdate by a ſtrait a few hamdred feet broad. 
und from the mainland by a narrow paſs bver-hich a bridge hes 
deen thrown. The iſland is in general flat, yer not without hills, 
n he higheſt of which we have hay e. 


— lags of » confdurabl Be, fins; 6d — 


4 feet by 3 z takes a good poliſn; and is of a white @ grep colour, d is ſome- 
times clouded ; and has a fine grain. 
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ny final iſe Kd over thi (ea, wth the dif cn 
— oplf N 
„ Alti Jpn , . 

Tube greater part FU Mail tb comipolil of racks of prims- 
dive formation, und cheſe art thicatevus thiftus and ardeſia. 
Baſaltic'veitis are alſo very frequent, traverſing both kinds of 
ſtrata; and, where the ſtratified matter is waſhed away, or has 
fallen down by decompoſition, the perpendicular veins appear | 
often like baſaltic crags, and, at firſt fight, may be taken for 
| ſtrata. Conſiderable veins of quartz are alſo to be obſerved 
traverſing the primary ſtrata. upon tha. ſauth and eaſt ſhores of 
the iſland ; and, near to the ſouthern extremity, I obſerved a 
vein of quartz which contained a - quantity of iron pyrites, but 


Y 
7 


— too ſinall to be of any importance. 


e Ges primary Bar, 1 obſeryed, vpon ſeveral parts 
of the land, finall portions of the tranftion (uebergangage- 
burge) and flotz roeks (flotageburge). Near to Mr Campbell's | 
_ houſe, Lobſerved the ardeſia covered by grauwacken, and beck 
apparently traverſed with the ſame baſalt dein; which ads 
us to ſuppeſe that they were formed at the ſame time; and, in 
fapport of this, L may mention, that German mineralogiſts 
hwy obſerved theſe rocks to alternate *. Uren the ſide of the 

B b | iſland 


* Emmerling, Band. 3. 5 105. 
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Hand oppoſite to Eaſdale, we have an appearance of flotz ſtra- 
ta. Immediately upon the ſhore, I aobſerved red · coloured 
argillaceous ſandſtone, ſtratified with ſandſtone breccia and 
_ -baſak, and the whole traverſed with baſiltic veins; - There are 
alſo quarries of ardeſia tegularis in ſome parts of the iſland. 
But the principal attention of the proprietors is turned to the 
iſland of Eaſdale, where the late has hirherto been found in 


great 2 | 


E AS DAL. E. 
THIS iſland is about half a mile long, and of the ſame breadtk;, 
and is celebrated for its having afforded the beſt and greateſt 
quantity of ardeſia tegularis, of any part, of equal extent, in 
Great Britain. A very conſiderable portion of the iſland is 
compoſed of ardefia tegularis, and this is traverſed by baſak 
veins. The ardeſfia, where in contact with the baſalt, is uſeleſs, 
being ſhivery, and breaking into ſmall pieces, unfit for the 
making of ſlates : it ts alſo equally bad, where veins of quartz 
or limeſtone occur. 
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The iſland is now cut very low, excepting a finall portion at 
the ſouth end; and levels have been made out to the ſea, to 
carry off the rain water. As the greater part of the iſland .is 
now upon a level with the ſea, it is plain that the raiſing of 
Yates muſt be abandoned, or continue to be worked at a con- 
 fiderable expence by means of machinery ; which would pro- 
bably be a bad plan, when we conſider the extent and excel- 
lence of the rival quarries at Ballyhuliſh f. The moſt judici- 
ous arrangement would certainly be, to open more extenſive 


quarries in the neighbouring iſles of Luing and Seil, where, in 


all probability, after the ground-is properly cleared, good ſlates 
may be found. 


The ardeſia in this ifland was firſt quarried about one hun- 

dred years ago; but was for a long time of little importance, as 
ſandſtone flag and tiles were generally uſed for roofing houſes. 
As the uſe of flates became more prevalent, the quarries were 
enlarged ; and the preſent managers having obtained a very fa- 
vourable leaſe, theſe quarries have been wrought to ſo great an 
extent, that 5,000,000 flates are annually ſhipped from. this 
xand. The number of workmen is at * about goo and 
3% ef; :* oo 00 


t The quarries at Ballybuliſh employ about 200 men ; and the flates are 
dent to Leith, Clyde, England, Ireland, and America, 
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they are divided into quarriers and day labourers. The quar- 
riers are paid annually at a certain rate for every thouſand 
fates: from 10d. to 15d.-E believe; as their work has been at- 
tended with more or lefs. difficulty, The day labourers are 
employed 'at the —— hue: 


* rod; to 18. * n yd. eee eee 


OB AN. 
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AS the weather continued very pleaſant, we preferred going 
to Oban by ſea, in place of the circuitous rout by land. 
Having procured a boat, we left Seil, with a fine breeze ; our 
voyage was agreeable, with ſcenery often ſtriking; on one 
hand, was the lafty coaſt of Mull, extending from Loch Bay 
to Crogan, all apparently baſaltic; on the ather, the mainland 
rifing into ſmall hills, alſa with a baſaltic aſpect. Having 
paſſed the iſte of Kerrera, which lies acroſs the bay of Oban; 
in a ſhort time afterwards, we landed at the village. The bay 
of Oban is of a ſemicircular form; is from 12 to 14 fathom 
deep, with. good anchoring ground, and will contain 500 fail 
of 
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of mertchunt ſhips. The village is pleaſantly. fitnated at che 
upper part of the bay, a ſtation excellently adapted for the 
fiſhing. - The decline of this branch of trade, has indeed been 
unfavourable to the rife of Oban; but it is, notwithſtanding, 
the moſt conkiderable village on this part of the coaſt, con- 
 raining/about 586 inhabitants: It is to che exertions of che 
two brothers, the Meſſrs. Ste venſons, who ſettled here in 15 78, 
chat Oban is chlefly indebted for its preſent flouriſhing con- 
diction. * A n 


Abe us anxious to proceed on our journey chrough the 
iflands; well knowing the variable ſtate of the weather in theſe 


highland countries; we took but a glance of the rocks in the 
neighbourhood' of Oban. The firatz immediately upon the 
ſhore, on both fides of the town, are formed of dark blue co- 
loured argillaceous ſhiſtus ; immediately above-this, T obſerved 
in ſome places baſalt, or baſalt porphyry.. As we approach. 
Dunolly caſtle, which- forms the extreme point of land upon 
one fide of the bay, vaſt rocks of breccia. appear; and theſe 
continue all the way to Dunſtaffnage caſtle . Both theſe caf. 

ir tles 


At Boregonium, which is a few miles from Dunſtaffoage, there are, accor- 
ding to Dr. Garnet, undoubted volcanic appearances. Dr Walker informs me, , 
that the pumice, which Dr. Garnet metitions, is the ſcoriae from the iron fur-. 
naces, which were worked at that place by our anceſtors. . 


* | 92822 


. byilt upon — Re. 
riouſly ſhaped pieces of granite, micaceous ſhiſtus, and ſand- 
fone, connected by an arenaceons breccia. Upon different 
parts of the coaſt, and in the interior of the country, this breccia 
ſeems to lye upon a red coloured argillaceous ſandſtone. From 
Oban, the country becomes gradually higher as we approach 
the great mountain of Cruachan ; and the ſtrata alſo change. 
If we walk by the Inveraray road, we obſerve wacken, and 
ſometimes baſalt covering the ſandſtone ; and in many places 
great rounded maſſes of granite, which formerly conſtituted 

part of the breccia, are to be ſeen ſcattered about. Theſe 
| Landſtone and baſalt ſtrata, probably continue until ardefia 
and micaceous ſhiſtus, which form the lower region of 
Cruachan, make their appearance; and this is ſucceeded by 
the granite, which riſes 1 it, and continues 1 
= : 


Mr. St. Fond has given us a chapter upon the lthology of 
Oban, in his travels through Scotland; but he has here, as 
uſual, intermized his theoretical ſpeculations with the deſcrip- 
tions of the ſtrata, He denominates the blue argillaceous 
ſhiſtus 


* 


2 T owe.this information, with regard to Cruachan, to my friend Mr. Cad-- 
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luiſtus of Oban, a-limeſtone ; this, he ſays, is an aquatic pro- 
duction; but che baſalt, he imagines to have been ſuperindu- 
eed in a melted ſtate under water, which prevented the lime- 
| None from being altered; and further, he deſeribes the breccia 
28 a volcanic matter, which has been thrown up in a ſimilar 
manner with thoſe volcanic erruptions © in which water heat- 
< ed to the higheſt degree of ebullition, enters into concourſe 
« with fire, and the different elaſtic emanations generated by 
* ſubterraneous combuſtion.” I muſt confeſs my inability 

to comprehend this explanation; at any rate, it is now uſe- 
leſs to attempt ſupporting this part of the volcanic theory, as 
it has — ——__r___ in his. paper 
. 


Vorges To Mori. 


HAVING arranged every thing for the continuance of our 
journey, we ſet ſail for the iſland of Mull, which is about 15 
miles ſrom Oban. In our way, paſſed near to the iſle of Ker- 
rera, of which Faujas gives the following account. © A part 
af this iſland is volcanic; on the coaſt froating Mull, there 
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rents. This baſaltic lava appears ſometimes in the form of 
; « oprifmas, which are not very regular ;. at leaſt in the places I 
* bad an opportunity of examining. I alſo. found ſome rocks 
of micaceous ſhiſtus of a whitiſh colour, and others which 
dere greeniſh, with 2/-porous texture. Theſe ſhiſtus, or 
gneiſe, are compoſed of quartz, ſteatites, and fmall ſcales of 
Near the rock of micaceous ſhiſtus, there is found corn- 
„mon flate of a deep grey colour, approaching to black ; the 
* ries might eaſily be opened here with great advantage to 
4 the country. They would even become an object of com- 
« merce. Among the flate, there are found ſome brilliant 
« pyrites, the cryſtallizations of which are cubical 4. 


We next paſſed the iſland of Liſmore, which is about nine 
miles long, but very narrow : it is according to Williams, com- 


poſed entirely of limeſtone, traverſed with bafalkic veins, Dr. 
| Mitchell ſuppoſes that the limeſtone, belongs to the. tranſition 
racks. 


+ Travels through. Scotland; &c. 
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rocks (uebergangageburge). From the greater part of the iſl- 
. at the ſame time well ſhelter- 
ed, it is enn 
Highlands. After a ſhort voyage, we came cloſe in with the 
coaſt of Mull, but on account. of the tide, we were obliged-to 
pull along the ſhore for ſome miles, which gave me an oppor- 
ranity of i, the ſhore, until we landed on the coaſt 
below Achinacraig, © + 
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Outline of the MinzzA4L00r of the and of Myz.. 


Tus idand is about 22 miles long, and 16 miles broad. It 
is reckoned by ſome writers to be the Maleos of Prolemy * ; 
and Cambden is of opinion, that it is the Mille of Pliny . On 
the north, it is bounded by Ardnamurchan ; on the eaſt, by the 
rugged ſterile looking mountains of Morven, and the ifle of 
Liſmore ;to the ſouth, are the iſles Jura, Scarba, and Slate iſles ; 
and on the weſt, I-kolmkill, Staffa, Coll, and Tiree. 


The coaſt of this iſland i is much diverſified in its appearance; 
in many places we obſerve a great extent of ſteep and bold 


rocky 


* Campbell's Political Survey, vol. I. p. 599. 
T Britannia, p. 848. 
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rothy ſhores, ' fooming'! tremendous precipices ; particularly 
low bar filk soeky aud dangerous; fdblom is there any ſandy 
bench, the conft being: generaiby covered by the inartenſe ma- 
ſesthae habe fallen from we rieigtibouring cliffs. / It id low, . 
however, wwards the | 1 — is called. the- 
2 — aw A nod nw aii of zi — ati 


. 


20864 me bas 411 26 les adi nogyu ans 
\'Ehecilland 56 . che mountains 
rife rcea-chnfdurible: his partentatly Ben-Mote, which, is 
reckoned the Haghdct int the iſland. It is much. iaterfected 
vpe dhe waſt idle, where chere re two conſiderahle lochs or 
arms\-bfcthe ſon,; called Lech 6 the. *.. Loch- 
nl in, ebe il 


ws + -»- © -reert 1 «7 : 
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confiderable flats near it; and theſe being cultivated, and. in 
ſome places wooded, enliven the ſcene conſiderably. . The 
rocks are in general baſalt and wacken, which are in many 
places traverſed: with baſaltic veirs. The occurence of veins 
of baſalt croſſing a ſimilar rock, ſeems to be very rate; as L 
am well informed, that foreign mineralogiſts, have never ob- 
ſerved ſuch appearances. Mr Faujas St. Fond, in deſcribing. 
Cc2. this. 


, |; . 
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chis part of the iſland, ſeems to have bgen much firuck with 
one of theſe veins, which he compares to à circus; and has 
given a long derail of the way in Ahich it-ay have been 
id which Mr st. Fond raiſes of its miaghificence,: is, far 
pearances upon the coaſts of Iſla and Jura. As we advance 
toward Loch Speleve, the eliffy upon the ſhore do not inereaſc 
3  fiderably higher. The rocks are almoſt entigely of baſalt and 
3 wacken, all the way to the loch, as alſo: the Hills in the neigh- 
dourhood. About half a mile from Achhacraig L obſerved 

4 ſtratum of blue coloured limeſtone, covered with calcareous: 
ſandſtone ; but theſe ſtrata are viſible only for about 80 feet, 
when they are loſt under the baſak . This limeſtone contains 
in it belemnites, and 1 is therefore to be -reckoned with tlie 
tranſition rocks; and is what Mr Kir wan conſiders . 
ancient of che feeondary f ſtrata . 


* S 4 +4 


34 


As there is « good road, along che More of che iſland, from. - 
Achnacraig to Tobermory, we. preferred it to coaſting; by. ſea. 


F & 


_ . ® Ge2alogical Eflays, p. 226. 
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Having —— ve paſſed, for about a mile, through 
little wooded glens, which are extremely pleaſant, particularly 
in a country where wood ig truly = rarity. The ſtrata an 
continued baſaltic, excepting at one place where L obſerved a 
firarum of blue-coloured limeſtone eropping chro' che fil. As 
we journeyed. along the ſhore at the bottom of thi high hills 


Which bound it, I judged it neceſſary to examine ſome of 
them to their ſummits; that I might obtain more diſtin in- 


formation of - their nature, and have an opportunity of ſurvey- 
ing the neighbouring country. The day being fine, we began 
to aſcend «high hill, about two miles from Achnacraig.” The 
aſeent vas very ſeep, until we reached an extenſive plain ſeve- 
ral hnndred feet above the level of che ſea. The ſtrata, to this 
height, were bafult and greenſtone, and bork''frequently tra- 
verſed. with baſaltic veins. The greenſtone, even at a confi- 
derible diſtance, has a fingular ſcorified-like aſpect, from the 
kelſpar having decayed, and che remaining hornblende, reſem- 
bling a dark green, or blackiſh cellular maſs, net unlike the ſco- 
ria of an iron furnace. The plain was covered, to its whole ex- 
tent, with looſe ſtones of an iron-brown colour. Hardly a 
trace of vegetation could be ſeen; and the deep filence of this 
deſert was diſturbed only by the raſhing of the cold piercing 
wind acroſs the mountain. The looſe maſſes of rock juſt 
mentioned, I found to be of breccia, which is compoſed of va- 


| riouſly 
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agg hajied adhs of darts, pardhy Amgen Merton d 
graniee, connected by a bafak or wacken baſis f. M i proba- 
diy or thit nature of baſak ruff} vhick,-accorting ws: German 
miberalogiſts, i= 4 Tock with a bafylr'or wachen baſis, having, 
nametiſet, fragmens of other rocks, as graniee; quarts, 8c. 
We nom walled to wurde the ſame” of the mouncin, which 
we reached; after krring pad over 4 ſucceffion of ſrhalley 
plains, o Platfofinis, ſeparated from eich other by fret Buffftic 
eraigt. The ſutiinithe contþole® entirely of bafült, which con- 
tains much hornblende; and this rel has the property” of re- 
verfing the compaſs: at a I anderen in de- 
tacked: pieces. | From this: elevated; ſituati on we had a fine” view 
of che iſland. Towards Tobermory [the mounains appear ro 
become gradually lower; but, upon the well fie; a tremen- 
dous groupe of varioufly- ſhaped mountains appears befobe us, 
and among them Ben-more riſes. with muh dighity- The 
glens, which we obſerved van: from the rhonnabr, are of great 
depth, very ſtcep, aud apparently compoſed: of ſtrata of, bac 
ſalt and greenſtone. Theſe ſtratà, however, run in a directien 
contrary to that of the vallies, which intimate chat the land 
ft o999D 51: | t cited no1gf54 tr to wer 

| : 93. 4 wing badinufith eh Ib 

t I am: obliged to marke this doubtful, as I. unlackily loſt the ſyecimeing 
which would have enabled me to determine the nature of the baſis. 
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hs mhk down, us we er nee in our ſpecula- 
cis pen che formation uf che bed of the Cyde. We no de- 


bed fromm che mnountain; but by a different route from chat 
auhioh we need in Sending; and though it was 
fatiguing ande difficult, it afforded wan opportunity of obſery- 


ing che baſalt and — with gach other, and 
. fl; o bigs 1 
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Me now continued our journey along e Tebermoty road, 

with Mile wpon one hand, but in a, ert time the land on the 
ether 'became low, firctching-out towards the ſound of Mull, 
to pdt bn which is fituated Dart Caſtle. Ihe Hills, as alſo 
the hills mear theaſhore, zeftill baſaltic; but we were informed 
chat here ia, at che raſtle, a great ſtratum of limeſtone, which 
aſſaude con aminoris.and:Thells.' Rs we approached Achna- 
croſſi, we dbſeryed, upon the ſhore, firata of argillaceous ſand- 
ſtone, vith interſperſed bituminous and coaly- matter, as is 
uſually the caſe with ſundſtone in coal. countries; and, at a Hit- 
tle diſtance, a rock, :which ſſeems to be analogous to greenſtone, 
of which a particular deſcription is given in the following 


From. this to. Arros the thores are low, but che hills riſe to 4 
conſiderable height; and boch are formed of baſalt, greenſtone, 
| and 
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and wacken, which I ſemetimes obſerved traverſed with baſak 
tic veins, The bafalt, but mare panicularly the wacken, can 
tains. zeolite, which is either comipaR, fibrous, or cryſtallized. 
I regretted. extzerpely, chat I had not an opportunity of examin- 
ing this part af the country more particularly, as chere can be 
but chat it would. afford much curious information 
—— to the rocks of trap farmatien.- 1 have however 
to offer as an apology, (if ſuch a thing is becoming,) chat, in 
travelling over all thas track of country, we were envelopped 
in chick clouds and ponrins rain ; fo chat che few obſervarigns 
as. to che nature of che hills, were made by examining che de- 
in travelling theſe; countries with a view to the particular ex- 
amination of their mineralogy, it will be abfolutely neceſſary | 
for the traveller to carry along with him a tent, and other con- 
veniences, ſo chat he may encamp among the mountains, and 
examine them leiſurely, and with that ſcrupulous n 
, 1 Hlib 9 


At Arros there is a finall colonade of baſalt, upon which 
there are ſtill the remains of an old caſtle, once inhabited by 
Macdonald prince of the Ifles. In the bed of the river of Arros, 
(a ſmall ſtream of water which comes from the neighbouring 


baſaltic 
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baſkkic hills) I obſerved numerous blocks of granite, fimilar ts 
thoſe upon the hill near Acknacraig. Theſk blocks ſeem to be 
derived from a baſalt ruff fimilar to chat obſerved near Acting: 
craig ; and it is probable that ſuch a rock may be diſcoveted in 
the neighbouring hills. It will be an object worthy the atten- 
tion of future travellers, to aſcertain, whether this baſalt ruff ? 
merely covers the baſalt, as has been obſerved by Reuſs in the 
baſalt tuff in the iſle of Canna, and in other parts of Scotland. 
It matters not in which of theſe firuations'it be found: it is 
dil to be confidered as a ſecondary cock, and, like theſe, to 
have been depoſited from an aqueous fluid. Probably ſome 
may think that theſe maſſes have been ſeparmed from the de- 
compoſing baſalt itſelf, as it ſometimes contains pieces of gra- 
nite. This, however; is an appearance fo rarely” to be obſerved 
in this iſland, that I can —— to 


be derived from that ſource. it tate 
Profeſſor St. Fond has ſpeculated npod this fubjedt, as be obſer 


ved fimilar appearances in different parts of the iſland. For the in- 
formation of my readers, Iwill extract the following paſſage from 
his Travels. © Theſe lamps of granite (fays he) may have been 
7 from granite quarries, which perhaps exiſted at great 

Dd 5 depths 


( cannot be doubted, fince marine bodies are found in great 
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*, depths under theſe ancient volcanoes, by the cxploſigns which 
| %;taok;-place at that epoch, when extenſive combuſtions waſted 
< theſe countries, and formed eee which ſeem 
m ws: 
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mee ee en wing of palſibitity, chat thoſe 
parts of the mountains where they are now found were not, 
* the bottom of che ſea; and that theſe granite blocks were 
4 rolled from a diſtance by the currents. It is poſſible that 
circumſtances of ſubterraneous exploſion, equally terrible 
ce with thoſe which formed the iſle of Santorini in the Archi- 
« pelago, or Montenove in Italy, may have raiſed up the bot⸗ 
4 tom of the ſea into volcanic peaks; or, if it ſhould appear 
* more plauſible to ſome, we may refer to a period when, 
* mountains ſtill higher were covered by the ſea: a fact, which | 


* abundance in beds of limeſtone, or clay, fituated on the Alps 
„ or Appenines, at a height three or four * greater.” 


Az 4 3 and ta going on 
to Tobermory, we took our courſe acroſs the iſland to Luggan 
Ulva. The road, which is but indifferent, leads. us among 
Bills of no conſiderable „ to the plain of Knock, ſitu- 


ated 
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ated” at the hend of -Loth-tia-gaul. The hills are compoſed 
of ſtrata, af baſalt, and packen; which are ſomerimes traverſed 
with baſaltic veins. The loch, which is of comfiderable ex- 
tent, is bounded upon one fide by the mountain of Ben-more, 
ſhore, forming lofty craga, not unlike thoſe of Saliſbury Hill 
near Edinburgh ; on the oppoſite fide, are the hills that bound 
the road which leads towards Luggan Ulva. Ben-more, which 
is the Higheſt mountain in the iſland, is of conſiderable mag- 
nitude ; and Mr St. Fond remarks that it has much the ap- 
pearance oſ the famous | volcanic mountain Vesuvius. We 
did not aſcend this mountain, ſo: that I cannot give any ac- 
count of the rocks of Which it is compoſed; but I have 
had che opportunity of examining ſpecimens brought from 
it by ; Mr. Caddel. It would ſeem from theſe, that it 
does not differ from the other parts of the iſland which 
I have already deſcribed, being compoſed of baſalt and 
greenſtone ; even to its+ very ſammit. This agrees pretty 
nearly with the obſervations of Mr. St. Fond, who tells 
us, chat it is compoſed of lava; that is baſalt. We purſued 
our journey along the oppoſite fide of the loch, which led us 
to Luggan Ulva; I found little variety of rock; the baſalt 
and wacken ſtrata traverſed with baſkltic veins, ſtill continu- 
"1 1:70 | A af - ing 
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ing.” The wackin, however, affords many beantiful ſpeci- 
99 — Mm er ape 138 


HS; mo trifney 5 2; mel git 715 


e to Luggan 'Ulva, les che ſmall iſland of Ul- 
va, whicis evidently eompoſed of the ſame rocks; and far- 
ther Uiſtanty/fo dne ile — is alſo baſaltic. 


d SS E * * 7 — * 
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As ſoon as the weather, which had been for ſome time tem- 
* | | 3 


Peftuous, became moderate, wer crofied at the mouth of Loch- 
va-gaul, and landed immediately under the high. cli, which 
we had ſeen from the head of the loch. We now walked a- 
long a. confiderable- extent of ſhore; which 3 is bounded by lofty 
erags, compoſed of baſalt and wacken ſtrata, and both tra- 
verſed 3 which run in very different direc- 
tions . | Immediately upon the ſhore, I'obſerved ſtrata of argil- 
Resbes Makita, and findftone breeeia; and we were told, 
that both coal and lead had been diſcovered in ſeveral places 
in the neighbourhood. About 200 feet above the level of the 
ſea, on the tract hich takes us acroſs the mountains to Loch 
Skriddan, our attention was arreſted by the appearance of a 
curious ſpecies of breccia. It is compoſed of fragments of 
quartz, micaceous {hiſtus, compact limeſtone containing flint, 
and the whole cemented by an arenaceous baſis; ſometimes 
it has a calcareous baſis, when it has a yellow colour, owing 


ro 
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to a decompoſition of che limeſtone. Below the breccia we 


obſerved a compact micaceous ſhiſtus. In going higher up, 
we had a more diſtinct view of the ſtratification; which is as 
follows: 1. Micareous ſbiſtus. 2. Breccia covering the mica - 
ceous ſhiſtus. 3. Sandſtone, more or leſs of the nature of brec- 


cia, covering the bretcia 4. And higher up the mountain 
appeared the baſalt; but we could not determine correctly its 


ſituation with regard to the ſtrata juſt. mentioned. The ap- 
pearance of miraceoug ſhiſtus in a baſaltic country, is a ſingu- 
lar phenomenon, well deſerving che attention of future travel- 
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A n the direction of 
the great Bourg head, (a lofty promontory at the entrance of 
Loch-ſkriddan,) over which we croſſed, and deſcended to the 
ſhore of Lochleven or Skriddan. The ſtrata in this tract 
are ſtill baſalt and wacken; and both are traverſed with 
baſalt or wacken veins; and contain much zeolite. I acci- 
dentally diſcovered a piece of black pitchſtone porphyry, ſimi- 
lar to chat which is found in Glencloy, in the iſland of Arran. 
This Loch, which is pretty extenſive, is bounded on both ſides 
by baſaltic hills; and at its upper extremity, chere is a grand 
groupe of baſaltic hills that congregate nearly to the oppoſite 
fide of the iſland, about Loch Spelve. We croſſed the loch 


near. 
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near its mouth, and walked along the ſhore, Shack i, kiw and 
baſaltic, until we approach Artown, when it juts out into a 
promontory, which preſents ſeveral very beautiful ranges of 
baſaltic columns. Upon the N. E. fide of the promontory, we 
obſerved, immediately upon the ſhore, a ſtratum of coal, which 
has for its roof a maſs of imperfectiy ſhaped baſaltic pillars; 
and its floor is alſo baſalt. The ſtratum is about 12 inches 
thick; and ſometimes interpoſed between it and che baſalt 
there is a thin layer of blaes (ſhiſtoſe clay), which is mixed 
with the coal, and deteriorates its quality. We could only ob- 
ſerve the ſtratum running for a ſhort way, as the ſea. has 
thrown up debris along the bottom of the rocks, where the 
coal is fituated : yet we were told, that it is to be ſeen crop- 
ping out upon other parts of the coaſt. As che country is low 
in the neighbourhood of the coal ; it is certainly worthy the 
attention of the proprietors, to endeavour by trials ſxilfully 
conducted, to know how far this ſtratum extends; and whe. 
ther other ſtrata exiſt near to it. It has been objected to this, 
that if any trials ſhould be made, it would merely fatisfy cu- 
rioſity, without the probability Bf ſucceſs ; as it is imagined 

| that baſaltic rocks are very unfavourable to coal. We cannot 
deny the fact, that coal is ſeldom ſo regular under baſalt, as un- 
der ſandſtone; yet, in a country where the beſt part of the 
year is waſted in the operations of cutting and drying peat, 
there 
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there can be no doubt, that the diſcovery of a bed of coal, 
(although 1 it ſhould not be ſo extenſive as thoſe in the ſand- 


ſtone 8 would be of the higheſt 1 importance. 


. 
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We are Lardute, — to make regular trials, . we 
know that in other parts, conſiderable beds of. coal have been 
found among ſimilar rocks. Thus at Borrowſtounneſs, accor- 
ding. to Mr. Williams, we find thick ſtrata of baſalt interpoſed 
between beds of coal, which are- worked to a great extent: and 
in the Bathgate hills, coal and baſalt alternate with each 
other T. In Bohemia, according to Reuſs, coals. inlaid in ba- 
ſalt are worked ; in the Faroe iſlands, coal is faund in ſtra- 
ta among baſalt 4. at Meiſſen, in Heſſia, a bed of coal from 6 


* 


Mr Miihe, i in che pa paper which I have already ns. 
when deſcribing Iſla and Jura, gives an account of a remark- 
able appearance near Artoywn, which unluckily I had not an 
e of viewing. As it will be intereſting for future 


—_— 


rravellers 
- Williams's Mineral Kingdom, vol. I. P- 70. 

+ Mineralogiſche Geographie von Bochmen. 

t Haidinger Gebergsarten. 
I Berzm. Journ. 2792, 379; and Kirwan Geological Eſſays, p. 311. 
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travellers, 1 ſhall here inſert bis deſcription, and make a few 
obſcryations on it—* About a quarter fra 208k, from. the 
- ſpot where the bearings were taken, is a deep glep, running 

IN. NE. to the ſea. It is about 30 yards in length, and a0 in 
« breadth. The ſtrata are diſpoſed in ther following manner 
* The uppermoſt is 10 yards of lava, wirh. horizontal divifons, 
« and vertical joints, taking/the form of rude pillars. Under 


« this, is a horizontal bed of, perfechyg vimzified ſubſtance, 
» which appears to have been a ſhale, and is from 1 to 2 inches 


in thickneſs. Beneath this, ig. about three yards. of filiceous 
« gravelly concrete ; below which, are horizontal beds of in- 
durated marle of various thickneſs, from 6-20 12 inches. 
" The whole of theſe, beds taken together, are about four 
* yaide 3 these is a large fiſſure in them, on the weſt fide of 
< the glen. Laſtly, are 10 yards of rude lava, containing {ſpecks 
- quartz, and mica unaltered; Pieces, apparently of Sra- 
« nite.; 3 and in ſome, nodules of calcined chert. The whole is 
4 incumbent on regular baſalr pillars of various dimenſions, 
* from 18 to 6 inches in diameter, varying in their number of 
ſides; ſome having 5, ſome 6, others 7, &c.“ This gentle- 
man, by denominating his foſſils upon theoretical principles, 
has thrown a conſiderable degree of obſcurity over his deſ- 
cription. To me, the following appears to be the true ac- 
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2 chert.« This © is Wil hornſtone; which, however, 
is a rare "occurence in baſal. Emmerling. B 3. 6 187. 


We now left Artown, and walked on to Buneſan ; the coun- 
try ſtill continued to be formed of baſalt, containing many 
E e beautiful 
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* places, as at Artown, 5t contains coal zrfe- thay blebough 
it lies on micagequs. ſhiſtus, without any. intervening breccia, 
it. cannot be conſidered as primitive. 1 — me à good 
made of aſcertaining whether a mck he cim or. ſecandary, 


to examine whether i it alternates. with, fata decidedly primi- 
Anand whether, at its junction with the primary ſtrata, it 


ſeems to be in part incermixed, and pardy adus dhe na- 


ture of theſe ſtrata ; thus intimating that * have dern ar 
poſited at the ſame time. 
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mes: 3 20 vie 4 eat her ate; Side ii: 
To cke miateons nue fixomts beaurifht rod” . 
which continues to the extremity of the iſland, forming low, 
rounditfiophd/ hath. This part of the Mind; white is called 
Neft, is! bw; Inter feet? with fir]! lakes, a, diverfficd with 
ard ity ſothe places we obſerved harge empry fiſſures, Which ap- 
perr te Have Bee frmerly fed, either with an earthy matrer, 
as Bafkle; er wich & micedilfic ore: The granite appears to Be 
poſed in beds; ah we Rave alfeady mentioned to Be te caſe 
in Arran By Waker, many yeate ago, obſerved'tiis difpok- 
ridrt of the granite, hot orify in fall, But in many other parts 
of Sedtfind ; which is a further and decifive proof of the fal- 
lacy of La Metherie's. obſervations. The granite ſometimes 
fplits into-rhombs; and what is more uncommon, into columns, 
not unlike baſalt, This appearance of colummar granite is, 
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appearances of limeſtone. , The rocks upon this coaſt, in ſors 
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places, iſe to a moſt tremendqus height, 1Þ4 icularly at Innit 
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znges. of baſaltic columns 
more, where we obſerve. man ranges of baſaltic olumns 
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— — in yy Weſtern Inde * 
oonſetquently is wotthy-df particular attention. Several trials 
ture o trifling, that they -can ideferve notice only as.:ſhowipg, 
how ditele the importaben ol the ſubject has been underſtood. 


Sir David Murray of Stanhope, 1 far as we can learn, was 
the firſt gentleman who ſeems to have been aware of its conſe- 


quence; for, about the beginning of the laſt century, he pur- 
chaſed this hill ſolely on account gf thgicoahmhich-it contains. 
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Riddell of Ardnamurchan, Who [emed inchined to esstilte 
the work of his predeceſſor; but the buſineſs appears to have 
w ?; 
very faperficiznd unſutiifatity Hills. Tilly i6 winches bd 
regretted, when' we conftlts; tr 'the ebnen of cd. 
works, in fo: centrieal a ſpot of che Hebriden, wout® tor only 
e l rest Gbtitfort to che inhabitants BP che Balls, where pear 
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make ill che operations of the farmer to ge d ier neu Bf 
and would, in every way, contribure much to the inprove- 
ment of che Weſtern Iſlands. it ib therefore worthy of the 
public ſpirie of the highland proprietors, te forum a general 
ſubſcription, ſd as ts enable them ro determine the queſtion, 
whether the coal of Mull.can be worked: fd ac to be idvanca- 
geous to the inhabitants of the weft coaſt of Scotund and the 
Hebrides. | 72 7 Hash ret 3c 
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Having ſpent a few-days in-Rofs, which gave us an oppor- 
eanity of examining -colum-kill} we walked' again: to Loch- 
Skriddan, 
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Skriddan, where we took a boat, and rowed along the lofty 
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We pov walked From Laighanditza to Tortbidk the ſaat of 
the late worthy Mr Maclean, The ſhore is. rugged ; but the 
country is in ſeyeral places conſiderably cultivated, particularly 
near Torloiſk. . Tha rocks, all the way, are of baſalt and wac- 
ken ; and both contain beautiful ſpecimens of zeolite, which 
are generally fibrous, and ſometimes appear paſſing to chalce- 
dony. I obſerved, in ſome places, a red-coloured wacken al- 
texamting with the baſalt. I alſo remarked blocks of granite 


From Torloiſk to the northern extremity of the iſland, the 
ſame baſaltic rock continues; and, ſo far as I could judge, 
the whole of the coaſt towards Tobermory is of the ſame. 
nature, | | 
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Ir may appear unneceſſary again to introduce. an account 
of the ardeſia tegularis, as I have deſcribed it in Arran and 
Jura. The deſcription which now follows, however, is that 
of one of the moſt celebrated 1 and therefore 
6— — 


.  ARDESIA TEGULARIS--from Zaſdalt. 


Colaar. Dark blue. 
Luſtre. Little ſhining. 
Tranſparency. None. 
Fracture. Perfectly laty. 
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ſhave Tabular. 

Hardzeſs. Yields pretty eaſily to the knife. 

Streak. Of a lighter . He . ſel; and the pow- 
der does not feel greaſy. 

Adbefion. Does not adhere to the tongue. 


Small. n K 
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This ſpecies differs from. that of Bute, it contaitiing del. 
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This ſaecies i 18 . 4 if it and quantz, 
with. ſeales of mica, or talc, connected by a reddiſh argillk- 
ceous matter. 'This genus of rock was for ſore tune imagi- 
ned to be peculiar to the Hartz (the great mining country be- 
longing to the Necter of ' Hanktiver), but later inveſtigators 
have obſerved it in other parts of the continent of Europe. 
We have much information concerning it in Lazius's ober- 
vations upon the Hartz. | e 


LIME- 


2 P * ” * 4 
1 N # 3 * — n g 
127 " - rü N 14 | , | : X 
* — '& 4 4# 2 44 Py 2 ride 4 2 1 F\% aut}. 4 9 * 83 [ * 14 % 


Colour. D MW.. Item N TL OEETS 
Luftre. A 1 owing to diſperſed folie, 

Tranſparency. - 
e vii ſejaped with the File, 
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Has pyrites diſperſed thro it; and fornetimes I diſcovered 
it. to contain Belemnites, By decompoſition it acquires a yel- 
A FRE TORE by the prefence of the 
ren pyrites. Atz> tis T6qti2t 911i! 111 £09 [255] 
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Colour, Whitiſh, from the great proportion ofi felſpas? - \,_ 
Luftre. None. 


 Tranſharency. None. 
Gives fire pretty freely with ſteel. 


Frafture. Earthy. 
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This rock appears to conſiſt principally of a whitiſſi- coloured 
matter, which is probably of the nature of compact felſpar; 
DP OL" FRG I'diſcoverdd' ſihall þdrtions of a green- 
coloured ſubſtance reſembling hornblende, with a few inter- 
ſperſed cryſtals of common felſpar and ne It ac- 
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The e updn Gin Milk is Sbmpocgdubnhy ef 
equal portions of hite- coloured felſpar and dark- green horn- 
blende. I alſo obſerved ſpecimens where the hornblende 
forms the greater part of che ſtone, and the felſpar im- 
bedded in it as a baſis.” In othets, the felſpar and hornblende 

are ſo intimately combined together, that it is only by the 
decompalitiqn of the ſtone that we 'diſcover its compound 
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fracture ; and, in this ſtate, the diffuſed particles of quartz are 


| — their longer reſiſting che influ- 
ence of the weather. 
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Canraxuous Rane __ = ELSPAR 
PazTR0sILEX, Journ. de Phyſ. New Series, vol i i. La Mether. 


Theorie de la Terre. 
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LEN aas, Dolomieu. 


Colour. Brick red. 


Litre. None. 
Frafture; Earthy. 


Trans- 
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n None. 
*. Give ſparks freely with ſteel. 
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ene in + een ae in che Journal de Phy- 
fique *, endeavours to prove that this foſſil is MHW̊-t Adin 
* * after a . chain of — 
ſame opinion, denominates the true eee 0 Oer. | 
mans Keratite, and agrees thy Dotenien in apptyidg c term 
Petrofilex to this foſſil J. I am, however, ſtill inclined to think, 
that it will de more u ———— 
perrofiletof Dotowilen 2 t Waben eee enger 
or, if it be truly diftin& from every other fi, Har it mould 
in uſe. Dolomieu always refers it to the rocks of primary for- 
mation; yet this is not quite cotiect; for Reuſs + mentions a 
ſpecies of porphyry, with a wa of henna — 
ſandſtone. 5 


. 
Vol. i. New Series. 
t Theorie de la Terre, tom. ii. p. 173. 


+ Reuſs, Aufzatze, 5 388, Mineralogiſche yon Bochwitetd, B. ii. ſ x24. 
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Tranſparency. None. 
Fracture. Fine ſplintery. 
Hardpeſs. Scarcely yields to W 
fire with flint. 
bs. 6 te ws) 1 ne ie eite win 5d » 
Contains, ſometimes, cryſtallized. rbamboidal. n 
ſpar; alſo diſperſed. particles of quartz ;, which are frequently 
ſo plentifully intermixed, as to increaſe the hardneſs very much. 
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(The fig has he ling dena. 1 


Colour. 8 5 f 
Luſtre. Lake that of common flint. 


\ Tranſparency. | Tranſmits light pretty freely, but objects 
cannot be diſcerned. 


F. rafure, 


L = 
1 ce 


* 0 1 


--- Fralture. Conchoidal ; famictimes: -roultiplied - conchoi- 
dal. . 4 "yy . eee 


en, e 


_— 


- n 1 * 


Geneve 


n 23 e 
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ſtone, which has the following 32 


in 
144411 


ir. Din b i * ue e vt} 
Zaftre. % BSG 


Tranſparency. — theo bs 
1 Newly ev -n * w & An ham. 


1 Oe few mparke Win cel! . 


A 148 8 TE IS. the 1 


BY 
None, mime 17h 1 886 


e * Nee . Ar 2 + 

Lt has e Glcarecons* par and quartz. By 
action of the weather, it becomes opaque and white; and the 
quartz and calcareons {par falling out, cauſes the hornſtone- 


to have à cellular appearance. Not unoften we obſerve the 
hornſtone paſſing to flint, and vice verſa. 


Dr Walker, in tas mineralogical lectures, informs us, that, 
although he has travelled over a confiderable- extent of Scot- 
land, he has ſeldom obſerved any appearance of flint. This 


Warrants us to conclude that it is a rare production in Scot-- 


and. 
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north of Ireland, in Switzerland f, and my friend Mr Deria- 
bin informs le- eee beet that of 


Mull in Tranſylvania. 
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This granite, which Seats ths ons hf Mall, is 
compoſed of beautiful fleſh-coloured felſpar, white quarts, 
and | black ion. Sornetieaes the granite is. very ſmall- 
give it à blackiſh-ofoury or+ we. obleres it) where the fel- 
flaky 66 üben and Nearnes; - which 1a6;/according: to. the 
obſervations of nn nn 00 — of. 
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cepting when it contains iron Pyrites. — 
tains zeolite, which is generally radiated ; and is ſometimes 


to be obſerved paſſing, by impercepuble gradations,-to fine 
milk. coloured chalcedony. As the late Mr Pelletier of Paris 


has ſhown that zeolite contains potaſh, and as it here paſſes 
to chalcedony, it is not improbable that ſome Ipecies of chal - 
cedony may afford alkali. ; 


N 6 1 1. | 
Colour. Tile or copper red. TP” PIER 
Fracture. Even. | 
Hardneſs. Yields with conſiderable difficulty to the knife. 
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Is very heavy, and emits an earthy ſmell when. breathed 
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Arran che deſcription which I have given of the different 
appearances of coal in the iſland of Mull, 8 to have 
added a hort account of the method to be followed in diſco- 
vering coal ſtrata or veins; but 1 found that this would be 


more diſtinct if detailed in a ſeparate chapter. I ſhall now, 
therefore, ſtate the obſervations. 


0 . * 


If a certain extent of country is ſuppoſed to contain coal, 
we ſhould begin our examination by determining the extent 
of the primary ſtrata; which will conſiderably abridge our la- 
bour, as theſe ſtrata never contain coal. 


We 
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| 2 gaamiey $6 mnmare;divaticn, dig. and rel 
thes . of the differen ſecondary rata ; which. will give 
us an opportunity of diſcovering any appearances that indicate 
the preſence of coal. Theſe particular places, are to be exa- 
mined/weith the moſt ſcrupulous accuracy; and the coal ſtrata 


to be ſought er by digging, or boring, atcording to the - 
ture of circumſtances. 
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Such is the ee aero 
I ſhall now mention, particularly, the rocks which are indica- 
ve af cal then the bod of mining whether coal 
n ds exiſt in a certain firaion-—firlt, as determined by 
the appearance of fragments of coal, and, ſecondly, by byring, 
where no actual 1 5 of coal is diſcovered. 171 
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a bituminous or carbonaceous matter, it is reckoned 


1 god ſymptom of the vicinity of coal. 
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FT 3 If ſandſtone and limeſtone alternate, and be 


6. Although coal has never been obſerved alternating with 
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primaty firata, yet it has ſometimes been foungt in their im 
mediate vicinity; and coal has even been obſerved lying on 


- 


granite. | I believe, however, that ſuch coal ſtrata are gene- 
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wing, from an ente inveſtigation,” diſcovered ſuch 
ſeats 25 tender the preſence of coal ꝓrobable; we mut next 
endeavqur to, diſcover itz actual exiſtence. Iv do this, we 
a er P of rivulets, where, if ſmall 
L appears; we may be prete certain that coal rata 
exiſt near at band. Dirches/are to be.examined i For, in form- 
ing them, it is en, mere to cut chro the thin covering of 
gravel and ſand which conceals the crop from our view. We 
ſometimes obſerve a ſooty- like matter ſpread. on the, ground 
this is formed from the decompoſition « of coal, and is. therefore 
a good ſymptom of its vicinity. Not unfrequently we obſerve 
maſſes of coal, or bituminous wood, immerſed in the breccia 
which 1 is obſerved. in;coal countries: but this 3 is often a falla- 
cious appearance; for, upon cutting thro the breccia, we find 
chat che ſubjacent rocks contain no coal; ſo chat the pieces of 
coal or wood, which the breccia contains, are to be conſidered 
as ne accidental. 


an hols | 

After 8 — any of the n Wy appear- | 

ances ;. our next endeavour is to obſerve the crop, or the out- 

burſt, of the ſtrata, This is a matter of much difficulty; and 

requires particular attention to the diſpoſition of the fragments 

of coal, &c. If they be found upon the banks or bed of a ri- 
vulet, 
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RRR the Pot He 
mater is obſerved; it will” be neceſmry to remark whether it 
hes upon « deeliviey or « plai ; xs inattention to theſe cireum- 
lunes has often been the cauſe of great diſappointment and 
erpence to che coal- miner in overſkootitly the ſtrarum, that is, 
cutting beyond its real ſituation. Upon a dechivity, we Know 
mat the decompoſing and looſe marter of » crop will naturafy 
ſpread downwards, in proportion to the ſteepneſs of the ground. 
On'this account, wherever appearances of coal occur upon a 
declivity, we muſt trace the debris upwards ; when we ha 
find it inereaſe in depth towards the erep, amt the coal is-leſs 
and leſs' decompoſed: as we approach neurer to it: On ele 
ocher hand, where the footy matter occurs upon u plain; we 
always fine it thicker, and far leſs ſpread; chan upon 4 decks 
vity; and, what is of confequence, it often ſpreads in x direc- 
tion cantrary to the riſe of the ſtrata. If we are fo lucky as to 
obſerve the crop, we now endeavour to detect the ſtratum ; 
Which we do, either by digging towards: its dip, or by folow- 
ing the 63 „ 
— | 
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| however, chat à country may be, be 
end dy Rhee e 60, yet no Picker ef coal or foory | 
——— | 
in ſuch caſes a yood del of diſcernment is neceffary to deter- 
mine dhe paftictilar places Where the trials are to be made. As 
it would be very expenſive, itt ſuch cafes, to dig down until 
we ſhould meet with the coal; the common practice is to bore 
the ground; by which, at a full enpence, we can know the 
nm nature of che ſtrata, — 
Ne N 2 nd 31 

In „en — —— . ts, to . 
- as It is this which en- 
ables us to eee ee her we tha? begin to bore, 
The plan, at che end of this chapter, will fufficiently explain 


the mode of pidceaiing in this operation. Suppoſe A B GD 
to repreſent u tract of country which is” ſuſpected to contain 
coal, and where the riſe of the ſtrata is towards A. We there 
make the firſt perforation, which will paſs thro' the ſtrata 0 
4, 3, 2, 1, to the depth of ten or twelve fathoms. If no coal 
occurs among theſe ſtrata, it is better to make a new perfora- 
tion, than to fink deeper. We therefore proceed onwards 
to B, where we ſuſpe that the. ftratum ' 5/is ten or twelve 
fathoms deep. We here bore through the ſtrata, 8, 7, 6, to 5; 
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beet, e A half vide, cod of good u. it can 
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Having d Aber che breadth of thi A dither by dig- 


Sing, when it is near the ſurfaca, on by boring, when. it is · co- 


vered by a great load of other ſtrata ; our next concern is, to to de- 
termine whether it be of ſuffcient importance to be worked. 


1 is not more than ene e are Preity 


be RR in moft fituations with ne 
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der 


about ten or twelve: 


and, as no coal :ocenta;owe:do.not hote deeper, but proceed co 

che point C, where we make, a perforation. through. the ſtrata 
1 10 te B., By heinz Bill unſuccsſful, we proceed. On- 
wards to D, bers the ſwatum z will] 
fathoms deep, and hers we find eoal at-12.—By this practice, 
1-56 plain chat that no ſtratuun of cal can eſcape notice, as che 
laſt perforation abrayafreaches daun to the ſtratum * 
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The quality of che coal is. abt from: the 2 


circumſtances: :. 


1. Its general appearance: whether it be more or lefs mixed 


with ſtoney matter; or if there be laminæ of bituminous ſhale 


or 
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Outline of the MinzR4LOGr of I-COLUMB-£1LL and SrAr ra 
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 ECOLUMBKILL. 
Tas iſland is mentioned by writers under the different 
names of Hii, Ilona, and I-columb-kill ; but it is now gene- 
rally denominated by the inhabitants I, or I-columb-kill : the 
Vor. II. A latter 


2 I-COLUMB-KILL, 


latter name being derived fram St. Calumba, the tutelary ſaint 
of the Hebrides. It is about three miles long, and from half 
a mile to a mile and a half in breadth. It is low, (yet not 
without hills, of which Dun-ii is the higheſt,) bare and rug- 
ged, excepting in the neighbourhood of the religious hou- 
ſes, where the ground is flat and cultivated, yielding about 
140 l. per annum, which is nearly the rent of the whole iſland. 
The ſhores are in general low and rocky, yet in a few places 


there are pretty high cliffs. 


Hisronr. The early hiſtory of this iſfand is involved in 
the general obſcurity which veils the ancient hiſtory of Scot- 


land; ſo that the many traditional tales concerning it, which. 
have reached our times, are not worthy of ſerious attention. 
The moſt ancient written records that cancern it, are not ear-- 
lier than the æra of the landing of St. Columba. This remark-- 
able man left Ireland, his native country, not, as Mr Pennant 


remarks, from diſcontent, but with the noble and generous 
intention of diffipating the ignorance which then covered the 
Hebrides. He landed finally upon I, where he built rehgious 
houfes ; and the iſland was ſoon afterwards preſented to him 
by Connal king of Scotland. Having contributed much to the 
diffufon of Chriſtianity through the wilds of the Hebrides, 
and other parts of Scotland, he died, at the age of ſeventy-ſe- 


Ven. 


I-COLUMB-KILL 3 


ven. He was certainly a man of much piety and goodneſs of 
heart; and his manners, altho' extremely auſtere, were well 
calculated for the people of the age in which he lived. For 
two hundred years after his death, the religious of this iſle 
lived quietly, and in the high eſtimation of all the country. 
About the year 716, the ferocious Danes, who had haraſſed 
every part of Scotland with their barbarous invaſions, at 
length diſturbed this ſeat of religion and learning ; maſſacred 
the greater part of the monks, and drove the remainder from 
the iſland. Some time afterwards the whole of the Weſtern 
Iſlands were ſubjugared to the regular Daniſh government, 
when many of the monks again returned to I. From this pe- 
riod, however, the college of I gradually declined, until the 
twelfth century, when the Romiſh prieſts having got poſſeſſion 
of all the monaſteries, the Culdees, or ſect of St. Columba, 
were diſperſed, and gradually ſunk from notice, leaving be- 
.hind them a high reputation for learning and virtue. 


MiNnzRA4L0Gr. At the uſual landing place, from Roſs in 
Mull, the ſhore is rugged, and formed of a rock which ap- 
pears to be compoſed of quartz pretty intimately combined 
with chlorite, and hornblende. It is, however, ſubject to much 


variety ; for it is obſerved paſling on the one hand to hornblende 
A 2 rock, 
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rock, and ardeſia; and on the other, into a filiceous talcace- 
ous ſhiſtus . It is traverſed with veins of the granites garben- 
bergenſis of Linnzus, a rock which is compoſed of quartz and 

mica. As we proceeded on towards the N. end of che :Mland, 
| we examined the venerable ruins: of the Cathedral, and other 
| houſes, which were formerly the refidence of che religious of 
the North; © whence ſavage clans, and roving barbarians; 
derived the benefits of knowledge and the bleſſings of religi- - 
«* on.” The deſcription of theſe buildings, would he intereſt- 
ing to the antiquary ; but it is an object unconnected with 
my preſent purſuit; and beſides, they have been illuſtrat- 
ed by the deſcriptions and drawings of Mr Pennant, and Dr 
Garnet. I regret much, however, that I am prevented from 
communicating to the public, the elegant and truly charadterif- 
tic drawings made by my friend Mr Bell: they are the only 
ones. have ever ſeen that convey a complete idea of theſe re- 
markable ruans., .. k 


The ftrata which we- obſerved: at the landing place; continue 
to the N. E. extremity of the iſland, when they give place to 
hornblende flate, fienite, and hornblende rock having much 


the 


* Mr. Mills ſays, that the rock at the landing place is laminated hornſtone. 
Philoſophical Tranſactions of the Royal Society of London, 1790, p. 77. 
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che appearance of ſerpentine. Theſe rocks alternate with each 
ather; and are to be obſerved traverſed by baſalt and granite 
veins. From this to Dun-1i, the higheſt hill in the iſland, the 
hornblende and fienite ſtrata, continue forming, upon ſome 
parts of the coaſt, cliffs of conſiderable height. We aſcended 
to. the ſummit of this hill, which I found to be compoſed of 
primitive rock.; and principally of hornblende ſlate. As we 
walked onwards, by the weſt fide, to the ſouthern extremity 
of the iſland, we ſaw upon the coaſt ſeveral ſandy. beaches and 
ſteep cliffs; and the ſtrata continued - to Porta-curach, to 
be hornblende ſlate, and ſienite, traverſed. with baſalt and 
granite veins. We obſerved at a diſtance, two ſhelving 
rocks of a green.colour ; which are probably of the nature of 
ſerpentine, or hornblende. At Porta-curach, or St. Columba's 
landing place, there are cliffs of conſiderable height, which are 
compoſed of ſtrata of hornblende rock, having much the ap- 
pearance of ſerpentine, and fienite., Theſe ſtrata are tra- 


verſed with veins of granite, and veins of quartz, (which have 


a light ſiſkin-green colour, owing to its admixture with horn- 
blende, ) are alſo to be obſerved. The beach is covered with 
numberleſs rounded fragments of marble, quartz, of an ame- 
thyſtine hue, ſiſkin-green- coloured quartz, and lapis nephriti- 
cus. We now walked acroſs this iſland, over the uſual horn- 


blende and other rocks, to the marble quarry. This marble, 


or 
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or what is now called dolomite, forms a great ſtratum about 
40 feet wide, running N. N. W. and 8. . E. and bounded by 
nearly vertical ſtrata of a rock which is in ſome parts of the 
nature of ſhiſtoſe talc or paſſing to chlorite late *®. The 
marble as it approaches the other ſtrata, is more or leſs mixed 


with talc, which cauſes it to become ſcaly or fibrous, with a yel- 
lowiſh green colour; thus approaching to the nature of talca- 
ceous ſhiſtus. I often alſo obſerved maſſes of nephrite, and 
of fine green talcaceous ſhiſtus, immerſed in the marble; 'the 


nephrite appears to have been formed at the ſame time with 
the marble, as I obſerved it diſſeminated and combined with it 
in a fmilar manner as the hornblende in the fiskin-green 
quartz ; the talcaceous ſhiſtus, however, is diſperſed in large 
irregular maſſes that ſeem to have been broken off from the 
neighbouring ſtrata. From the marble quarry to the landing 
place, the ſhore is bare and rugged; and the ſtrata do not 
differ from thoſe we have already deſcribed, At a little diſ- 
tance from it, we obſerved ſeveral iflands and rocks, entirely 
compoſed of red granite: thus rendering it probable, that this 
iſland was formerly joined with the granite coaſt of Roſs, in 
Mull. 


Dr. 


+ Upoa one fide of the ſtratum, T obſerved a layer of felſpar ; which is in- 


2ermized with quartz, paſſing to hornſtone. 
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Pr. Garnet, in his lately publiſhed tour through the High- 
lands, remarks, that the greater part of this iſland is formed 
of limeſtone ; and that the ſtrata are all of ſecondary forma- 
tion. The firſt obſervation, as far as my experience goes, is in- 
correct; for after having walked around a conſiderable part 
of the iſland, I only found marble in one place; and was in- 
formed, that it had been obſerved. in another ſpot. The other 
obſervation is contradicted by the account I have juſt given of 
the ſtrata of the iſland. 


STAFFA. 


AS had not an opportunity of landing upon this remarkable 
land, I am prevented from giving any deſcription af the rocks 
of which it is compoſed, from. my own obſervations ; I will, 
therefore, give a ſhort account of it-drawn from the accounts of 
others; which I have confirmed and correQted by ſpecimens 
brought from the iſland, 


The 
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This iſle is about one mile long, and half a mile broad, and 
nearly two miles in circumference. ' It is not very high; the 
higheſt part, which is that immediately above Fingal's cave, 
being about 114 feet above the level of the ſea. Its coaſt is 
ſteep, and bounded by magnificent baſaltic colonades ; which 
are in ſeveral places broken into caves ; and of theſe, the moſt 
remarkable is that called Fingal's' cave. It is not above 25 
years ſince the wonders of this little ſpot were made known to 
philoſophical enquirers, by Sir Joſeph Banks, who communi- 
cated his elegant drawings and deſcription, to the late Mr. 
Pennant. This will not appear ſurpriſing, if we confider that 
thoſe, who are accuſtormed'*to travel frequently among the He- 
brides, become ſo much accuſtomed to the appearance of ba- 
ſaltic colonades, that it requires ſomething very extraordinary 
to excite their curioſity. Staffa, even at no great diſtance, has 
a more diminutive appearance, than other baſaltic rocks, which 
are by no means ſo magnificent; and probably, from this 
circuniſtance, it long eſcaped the attention even of the gentle- 
men of this neighbourhood. The emotions excited by the view 
of this magnificent ſcene, are thus expreſſed by the learned Pre- 
ſident of the Royal Society: At nine o'clock, (ſays he,) after 
« a tedious paſſage, having had not a breath of wind, we ar- 
« rived, under the direction of Mr. Maclean's ſon, and Mr. 


« Leach. It was too dark to ſee any thing, ſo we carried our 


tent 


tent and baggage near the only houſe upon the iſland, and 
began to cook our ſupper, in order to be prepared for the 
* earlieſt dawn, to enjoy that which, from the converſation of 
the gentlemen, we had now raiſed the higheſt expectations of. 
The impatience which every body felt to ſee the wonders we 
* had heard ſo largely deſcribed, prevented our morning reſt ; 
* every one was up and in motion before the break of day ; 
« and with the firſt light arrived at the ſouth-weſt part of the 
“ iland, the ſeat of the, moſt remarkable pillars, where we 
no ſooner arrived, than we were ſtruck with a ſcene of mag- 
nificence which exceeded our expectations; though formed, 
„as we thought, upon the moſt ſanguine foundations ; the 
* whole of that end of the iſland, ſupported by ranges of na- 
* tural pillars, moſtly above fifty feet high, ſtanding in natural 
«* colonnades, according as the bays. or points of land formed 

« themſelves ; upon a firm bafis of ſolid unformed rock, above 
« theſe, the ſtratum which reaches to the ſurface or ſoil of the 
« iſland, varied in thickneſs, as the iſland itſelf formed into 
„hills or vallies; each hill, which hung over the columns be- 
« low, forming an ample pediment ; ſome of theſe above 60 
« feet in thickneſs, from the baſis to the point, formed by the 
« ſloping of the hill on each fide, almoſt into the ſhape of thoſe 
« uſed in architecture. Compared to this, what are the cathe- 
« drals or the palaces built by men: mere models or play 

Vol. II. B things; 
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4 things; imitations as diminutive as his works will always be 
« when compared to thoſe of nature. Where is now the boaſt 
of the architect! regularity, the only part in which he fan- 
“ cied himſelf to exceed his miſtreſs, nature, is here found 
jn her poſſeſſion ; and here, it has been for ages undeſcrib- 
„ed. Is not this the ſchool where the art has been originally 
« ſtudied ; and what has been added to this by the whole Gre- 
« cian ſchool? a capital to ornament the column. of nature, 
of which they could execute only a model; and for that very- 
« capital, they were obliged to a buſh of acanthus : how am- 
« ply does nature repay thoſe who ſtudy her wonderful works 
* With our minds fall of fuck reflections, we proceeded along 
the ſhore, trading upon another Giants caufeway ; every ſtone 
« being regularly formed into a certain number of fides and 
* angles; till in a ſhort time, we arrived at the mouth of a 

cave, the moſt magnificent, I ſappoſe, that has ever been 
- 4 deſcribed by travellers. 


The mind can hardly form an idea more magnificent than 
«. ſuch a ſpace, ſupported. on each fide by ranges of columns, 
and roofed by the bottoms of thoſe which have been broke 
off in order to form it: between the angles of which, a yel- 
« lowifh ſtalagmitical matter has iſſued; and ſerves to define 
the angles preciſely ; and at the ſame time, vary the colour 


« with 
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« with a great deal of elegance; and to render it ſtill more 
« agreeable, the whole is lighted from without; ſo that, the 
« fartheſt extremity, is very plainly ſeen from without; and 
« the air within, being agitated by the flux and reflux of 
« the tides, is perfectly dry and wholeſome ; free entirely 
from the damp vapours, with which, in general, natural ca- 
« yerns abound.” The learned Biſhop of Linkoeping, re- 
marks, © how ſplendid do the porticos of the ancients appear 
in our eyes, from the oſtentatious magnificence of the deſ- 
« cription we have received of them; and with what admira- 
tion are we ſeized, on ſeeing even the colonades of our mo- 
dern edifices | But when we behold the cave of Fingal, for- 
med by nature in the iſland of Staffa, it is no longer poſſible 
to make a compariſon ; and we are forced to acknowledge, 
that this piece of architecture, executed by nature, far ſur- 
< paſſes that of the Louvre; that of St. Peter's at Rome; and 
“ even what remains of Palmyra and Paeſtum; and all that the 
genius, the taſte, and the luxury of the Greeks, were ever ca- 
« pable of inventing.” 


Such were the very ſtrong impreſſions which the columnar 
rocks of Staffa made on the learned gentlemen who firſt explor- 
ed them; and we are not to be ſurprized, that the contempla- 

tion of ſcenery ſo new and ſtriking, ſhould have raiſed in their 
B 2 minds 
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minds a picture, which to other travellers may ſeem over-colour- 
ed. Alchough I had not an opportunity of landing on che iſland, 
yet from what I ſaw, and have frequently been told, I do not in 
the leaſt doubt that the ruins of Palmyra, or the vaſt remains of 
Egyptian architecture, would more powerfully intereſt the feel- 
ings, than all the wonders of Staffa. But this is mere matter 


of opinion ; I will therefore paſs to the account of its minera- 


logy. 


From all the accounts which have been publiſhed, and the 
ſpecimens which I have examined, the land ſeems to be prin- 
cipally formed of baſalt and wacken. The baſalt is generally 
in the form of columns, which are, 1. Triangular : of this form, 
there are ſpecimens in the muſeum of the Univerſity. 2. Qua- 
drangular. 3. Pentagonal. 4. Hexagonal. 5. Heptagonal. 6. Octo- 
gonal. 7. Articulated like the Giants cauſeway or thoſe of the 
beautiful columns at Dunbar harbour. 8. Jointed without the 
, convex or concave extremities. Theſe pillars generally reſt upon 
a baſalt tuff or breccia *, and the ſtrata of baſalt columns (as is 


the caſe in other parts of Scotland,) follow the more or leſs in- 


clined direction of the tuff or breccia. The colonades are uſually 


covered 


* Faujas' Travels, vol. 2. p. 58. 59. He there names the baſalt tuff, gravelly 
lava. 


covered by a thick ſtratum of baſalt, which has ſometimes an 
irregular columnar ſhape. Mr. St. Fond alſo mentions, that he 
obſerved cubical zeolite; octogonal ſemitranſparent zeolite: 
white ſemitranſparent zeolite, in cryſtals of thirty facettes: this 
is probably leucit: and alſo zeolite paſſing to chalcedony. 


Both Mr St Fond, and Mr Mills, inform us, that they found 
granite among the rolled ſtones upon the ſhore of the iſland. 
Theſe are either derived from the baſalt tuff, or they have been 
conveyed by currents from the neighbouring granite coaſt 
of Roſs : but the firſt fuppoſition ſeems the moſt probable. 
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CHAP. XVII. 


Deſcription of the Foss11s mentioned in the preceding Chapter. 


_ ee... 


Siſkin-green coloured QUARTZ, of Ecolumb-kill. 


The quartz which forms a part of the ſienite, and horn- 
blende rock of I-columb-kill, has often a white or bluiſh colour, 


with the uſual luſtre, tranſparency, fracture, and hardneſs ; 
but it is alſo liable to confiderable variety; owing to its being 
more or leſs intermixed with hornblende. With a very ſmall 
admixture of hornblende, it acquires a greaſy luſtre ; and has 
a hardly preceptible fiſkin-green colour: with a greater pro- 
portion of hornblende, it has a pale ſiſkin-green colour, 


_ with 


with a weak degree of luſtre and tranſparency, and a plain 
ſplintery, or imperfectly conchoidal fracture: and laſtly, with 
a ſtill greater quantity of hornblende, it has a dark ſiskin-green 
colour, with little tranſparency, and a coarſe ſplintery fracture. 


Dark, approaching to leek-green coloured FELSPAR—. 
Ecolamb-till. . 


The felſpar of the fienite is generally of a brick or fleſh-red 
colour; but is alſo of various ſhades, from pale to dark leek- - 
green: this is owing to its being more or leſs penetrated with 
chlorite or hornblende. . 


HORNBLENDE ROCK, having the appearance of ſer- 
pentine—7-columb-hill. 


This rock is of a dark green colour, and is compoſed of mi- 
nute cryſtals of hornblende, with a ſmall portion of quartz; 
which has a dark ſiſkin-green colour. Similar rocks have 
been obſerved in other countries : thus Humbold and Char- 


pentier, in their diſpute with regard to the magnetic property 


of a ſerpentine rock, remark, that it has often a.great reſem- 


blance 
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blance to hornblende rock“; and Mr Kirwan in his geo- 
logical Eſſays, hints, that hornblende rocks may be miſtaken 
for ſerpentine. The greater fpecific gravity, and the cryſtal- 
line texture of the hornblende rock, diſtinguiſh it from ſer- 
pentine. 


MARBLE, or DOLOMITE, of Ecolumb-kill. 


Colour. Snow-white, but frequently verging to yellow, or ſiſ- 
kin-green, from the admixture of talc. . 
Lufire. Hardly perceptible, and only from a few af perſed 

foliae. e 
Fracture. Splintery, paſſing to the even; rarely granular foli- 
ated, and ſometimes imperfectly ſhiſtoſe. 
Tranſparency. Tranſmits light at the edges. 
Hardneſs. Yields with difficulty to the knife. 
Chemical character. Diſſolves very ſlowly in acids, which is a 
good teſt for diſtinguiſhing it from other kinds. 


Ac- 


* Neuis Bergmanniſchis Journal. 
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According to Mr Tennant, 25 grains afford, of carbonic acid 


and water about 12, magneſia 4.4, lime 7.8, and 1.0 inſolu- 
ble ſubſtance. 


Uss as a Manure. As this marble contains a conſiderable 
portion of magneſian earth, it is probable that it will produce 
ſimilar effects, when laid on the ground, with the magneſian 
Lmeſtone examined by Mr Tennant. I ſhall therefore men- 
tion the fact which he diſcovered ; as it will be of conſequence, 
not only to the inhabitants of this iſle, but to farmers in ge- 
neral. This gentleman informs us that, in the neighbourhoad 
of Doncaſter, two kinds of limeſtone are employed in agricul- 
ture: the one, which contains twa thirds of magnefian earth, 
muſt be uſed ſparingly, and ſpread evenly over the ground; 
for, if uſed abundantly, it diminiſhes the fertility of the foil, 
and prevents vegetation for ſeveral years: the other, which is 
pure limeſtone, altho laid upon the ground in great quantities, 
is never injurious—on the contrary, produces much fertility. 
Farmers ſhould therefore be careful to examine whether the 
limeſtone they are to employ diſſolves flowly in acids; as this 

Vol. IL C is 


* Philoſophical Tranſactions of the Royal Society of London, 1 799. Part 2d. 
p. 305. | 
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is the character which marks. the preſence of the magneſſan 
carth. 


Flexibility and Elaſticity of Dolomite. 


In the Borgheſe palace at Rome, there is a ſlab of dolomite; 
which poſſeſes a very confiderable degree of elaſticity and flexi- 
bility, and Mr Fleuriau de Belvue has diſcovered a nearly ſimi- 
Jar ſtone at Mount St Gothard in Switzerland *. He obſerved 
that all the ſpecimens which poſſeſſed this property, were to be 
obtained only from the outſide of the ſtrata, and in the parts 
which had been moſt expoſed to the weather, This circum- 

ſtance led him; along with Mr Dolomieu, to ſuppoſe, that its 
peculiar properties were owing to the ſeparation of a part of its 
water, which thus weakened the adheſion, and probably alter- 
ed in a ſmall degree the arrangement of the integral mollecules. 
He confirmed this idea, by expoſing Carrara marble, gypſum; 
and other inflexible ſtones to-a low degree of heat, by which 
they acquired a conſiderable degree of elaſticity and flexibility. 
He found, however, that it was only thaſe marbles that had a 
cryſtalline - grain, and contained little iron or argill, that 
could be made flexible and elaſtic. 

| As 


Journal de Phyfique, p. 2. 1792. 
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As the dolomite of I-columb-kill agrees in many of its pro- 
perties with that from St. Gothard, it deſerves to be tried whe- 
ther it will become flexible and elaſtic, by treating it as direc- 
ted by Mr Fleuriau de Belvue. His proceſs is very ſimple: he 
puts a thin ſlab of the marble into a ſand bath, and keeps it at 
the temperature of 30? of Reaumeur for an hour and a half, or, 
if it be a pretty large flab, for a conſiderably longer time. He 
then removes it, and allows it to cool, and even to abſorb a 
little moiſture ; and then preſſes it in all directions, ſo as to de- 


ſtroy that adherence among the particles which the fire has not 
affected. 


NEPHRITE. | 
Tarcum NEPHRITICUM, Lin. & Wern. F4Ds, Bs1Ls TEIN, & 


Brirrrzsrriv, German. 


Colour. Yellowiſh or ſiſkin-green; olive-green ; and ſome- 
times approaching leek-green. 

Fracture. Coarſe or fine ſplintery. 

Tranſparency. In pretty chin pieces, it allows objects to 
be ſeen through it indiſtinctly, but is generally more o- 
paque. 

C 2 Hard- 
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Hardneſs. Sometimes gives fire with ſteel. In other ſpecimens, 
is difficultly ſcraped with a knife. 
Feels greaſy. 


It is diſperſed chro the marble, and is ſeen paſſing gradually 
into it; has ſometimes ſcales of mica mixed; and not unfre- 
quently we obſerve narrow veins. of aſbeſtos. traverſing it. It 
is a curious fact, that the pieces we find upon the ſhore are of- 
ten harder than thoſe which we break out of the marble. 


The only uſe that is made of it, is for ornamental purpoſes ; 
but the pieces which have been found in I-columb-kill are ge- 
nerally too ſmall for any fine work. In Turkey it is wrought 
into very elegant handles for daggers and ſcimitars; and La 
Metherie remarks that the many fine pieces in oriental nephrite 
may have been made before it acquired its preſent hardneſs, 
which, he ſuppoſes, was produced by expoſure to a gentle 
Heat f. Some of the pieces which have been found in Iona are 
extremely beautiful; and there can be no doubt chat, were it 
quarried. on purpoſe, many magnificent fpecimens might be 


BA- 


T Theorie de la Terre, tom. 2. 
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BASALT COLUMNS of Staffa. 


Several years ago, Mr St. Fond analyſed this baſalt, and 
found it to contain, in the hundred parts—lilex 40, argil 20, 
lime 12, magneſia 5, iron 21, More lately, Dr Kennedy of 
Edinburgh has repeated this analyſis, and found nearly fimilar 
ingredients ; with the difference, that he always obtained a 
{mall portion of ſoda and muriatic acid. According to his 
trials, 100 parts contain—filex 48, argil 16, oxyd of iron 16, 
lime q, moiſture and other volatile matter 5, ſoda about 4, 
and muriatic acid about 1. 


COLL, 


COLL AND TIRIE. 


CHAP. XVIIL 


— * 


Outline of the M1NzRALocr F Cor E and TIIIE. 


HAN examined as much of the iſlands of Mull and 
I-columb-kill as our time would permit, we took leave of the 
worthy family of Torloiſk, and walked to the harbour of 
Quines, which is fituated upon the north-weſt part of Mull. 
Here we luckily found a boat about to fail for Coll, an oppor- 
tunity which we gladly embraced ; and, after a tedious paſſage 
of ten hours, we landed at the ſeat of Colonel Maclean, where 


| we were moſt politely received. 
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COLL, 


THIS iſland is about fourten miles long, and two miles broad. 
It is low, rugged and bleak; but in ſome places there are beau- 
tiful flats, which, during the ſummer, being cultivated, or 
adorned with wild flowers, form a ſtriking contraſt. with the 
weather-beaten rocks which ſkirt them. The ſhore, upon the 
eaſt fide, is generally low and rocky; on the weſt; it riſes into 
conſiderable cliffs, and, in many places of this ſide, great ſand- 
banks extend for a conſiderable way. Theſe banks are often 
of conſiderable height, and form groupes of ſandhills ; which 


are ſometimes covered with the Arundo arenaria, Galium verum, 


&c. ; but more frequently they preſent only a dreary waſte : 
for, during ſtorms of wind, the ſand riſes in clouds, to over- 
whelm and deſtroy the neighbouring country. The inhabi- 
tants have themſelves partly to- blame for the continuance of 
this evil, by their obſtinacy 1n rooting up certain plants which 
prevent the blowing of the ſand : thus, it is a common practice 
to uſe the Arundo arenaria as a ſubſtitute for ropes, and the 
Galium verum as a yellow die; two plants which are very re- 


markahb!- 
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markable for their power in binding the ſand. Colonel Mac- 
lean has prohibited this very pernicious practice, by ſevere pe- 
nalties; which, it is hoped, will have the deſired effect. 


MIVERATOOr. At the Loch, where is ſituated the ſeat of Col. 
Maclean, the iſland is low; but upon the E. and W. great 
ſand-banks appear. The loch is ſmall, rocky and ſhallow ; ſs 
that, in ſtormy weather, it can afford very little ſhelter for veſ⸗ 
ſels. If we proceed along the ſouth part of the iſland, towards 
Loch Alin, confiderable ſandy beaches preſent themſelves; but 
they are now and then interrupted by tracks of gneiſs, This 

gneiſs is traverſed, in ſeveral places, by great veins of granite. 
The granite, which fills theſe fiſſures, is eaſily diſtinguiſhable 
from that which is depoſited in ſtrata, by the great ſize of its 
conftituent parts. Dolomieu, during his travels, often obſerved 
granite in veins, which, he remarks, is eaſily diſtinguiſhed 
from that which forms ſtrata ; and Mr Beſſon alſo informs us, 
that the granite veins of Limouſin are diſtinguiſhed from thoſe 
"_- ſtrata by che great ſize of the felſpar and quartz. This is 
not, however, always the caſe; for Mr Charpentier has men- 
tioned veins of ſmall-grained granite which he ſaw in Saxony }, 
and I have obſerved fimilar appearances in the Highlands of 
| Scotland. 


+ Charpentier, Mineralogiſche Geographie der Chursachsischen lande, J 261, 
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Scotland. At Loch-Alin, Col. Maclean ſhowed us a ſmall vein 
of Galena, about three inches wide, traverſing the gneiſs and fie- 
nite ſtrata ; but it was ſo near the ſhore, that we had not an op- 
portunity of tracing it but for a ſhort way. Such an appearance, 
however, deſerves farther inveſtigation, when we conſider, firſt, 
that veins of ore, altho' very trifling at the ſurface of the earth, 
increaſe much as they deſcend, which is the caſe with the rich 
mines of Freyberg and Franconia; ſecondly, that the rock, in 
which this vein runs, is, in other countries, extremely produc- 
tive of rich ores ; thus we know that the greater part of the Sa- 
xon, Bohemian and Saltzburg mines are ſituated. in mountains 
of gneiſs, Near to this mineral appearance, I obſerved ſeveral 
veins of baſalt traverſing the gneiſs ; and one of them ſeemed 
to run nearly in the ſame direction with the ſtrata: thus intima- 
ting that a rent had been formed in the ſame direction with the 
| ſtrata, or that this baſaltic matter really forms a ſtratum which 
has been depoſited along with the gneiſs ; of courſe, it ought 
to be conſidered as of primitive formation. 


As we continued our journey around the iſland, I obſerved 
the gneiſs ſtrata interrupted by a ſmall extent of quartzy rock, 
which contained beautiful cryſtals of actynolite. This was 
again ſucceeded by ſtrata of gneiſs, which, in ſome places, form 
hills, that are often covered with immenſe looſe maſſes, broken 
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| from the ſtrata by the power of the weather. Upon examin- 


| ing theſe maſſes, I obſerved them ſometimes reſting upon 


ſmaller pieces, as if they had been raiſed by the hand of art; 
but a more cloſe examination ſhowed us, that the. ſmaller maſ- 
ſes were the more ſolid parts of the gneiſs, chat ſtill reſiſted the 
influence of the weather. This fact will explain many of the 
curious appearances called Rocking Stones, which antiquaries 
have been often pleaſed to conſider as proofs of the early know- 
ledge of our anceſtors in powerful machinery. This gneiſz 
continues to the farm of Knock; but it is now and then to be 


obſerved alternating with micaceous ſhiſtus and hornblende 
ſlate, and frequently all theſe ſtrata are traverſed with baſalt 
veins. The hornblende, in ſome places of this track, but par- 
ticularly at Griflopool, 1s moſt beautifully: cryſtallized ; ſo that, 
with very little trouble, magnificent ſpecimens may be procu- 
red. At Knock, the gneiſs is much traverſed with baſalt veins, 
which are of various fizes ; ſome not exceeding a quarter of 
an inch in width, while others are more than three feet. The 


gneiſs here contains a very great proportion of a red-coloured 


. 


felſpar ; and the quartz has ſometimes. a ſiſkin- green colour, 
ſimilar to that which we obſerved in the iſland of I-columb-kill. 


From Knock to the, northern extremity of the iſland, gneiſs, 


hornblende rock and micaceous ſhiſtus are the principal rocks 


which. 


C O 11. 27 


which occur; and from the north point, all along the | eaſt 
fide; to Colonel Maclean' 8 houſe” the ſame ſtrata continue. 


In ſome places of the interior of the iſland, I obſerved conſi- 
derable clifts of quartz, which is either maſſive or granular, 
reſembling that from the iſland of Jura *; but I had not an 
opportunity to determine its ſituation with regard to the 
gneiſs, or the other primitive rocks of which the iſland is 
compoſed. 


Mr Fleurian de Belvue, as I have before mentioned, having found that dif- 
ferent ſpecies of marble, by being heated, acquired a confiderable degree of flexi- 
bility and elaſticity ; alſo made a ſeries of experiments on different kinds of ſand- 
one and granular quartz. He found that ſeveral of them, by being made re- 
peatedly red-hot, and then plunged into water, acquired a remarkable degree 
of flexibility ; and that ſome kinds of granular quartz became even as flexi- 
ble as the famous elaſtic ſtone which was brought from the Brazils. The granu- 
lar quartz of Coll is quite the ſame with that which Mr Belvue uſed for his 
experiments ; and there is no doubt that, if it be tried, it will acquire the ſame 
c urious property. 


TIRIE. 


THIS iſland, which is ſeparated from Coll by a narrow 
ſound, is about eleven miles long, and two miles and a half 
broad. It has many ſand-banks, like thoſe in Coll, which are 
alſo very deſtructive. There are a few hills, which are from 
two to three hundred feet high; but the greater part of the 
iſland is low, with interſperſed rocks, and numerous ſmall 


lakes. This ifland, when viewed from an eminence, appears 
altogether ſterile and waſte; yet the quantity of arable land 
among the rocks is ſaid to equal half the extent of the iſland : 
a proportion vaſtly greater than that of Coll. In the middle 
of the iſland there is a la rge and very beautiful plain, which 
contains 1200 Scotch acres, and is elevated. about fix feet only 
above high-water mark. During ſtormy weather, the ſea not 
unoften meets acroſs this plain, and is productive of bad con- 
ſequences. The inhabitants have endeavoured: to avert this 
evil by building a defence of ſtone and earth on the one fide, 
while the ſea, on the other, has raiſed a conſiderable barrier of 
| bowlder ſtones : yet neither have been ſufficient to reſiſt the 


waves of the Atlantic. 
This 


This iſland appears to have been formerly joined to the iſland 
of Coll; the iſle of Guna, Wich les in the ſound, being ap- 
parently part of che intermediate land, which has eſcaped de- 
ſtruction. On this account, there is but little difference in their 
compoſition; the greater part of Tirie being formed of ſtrata 
of hornblende rock, gneiſs and fienite, which are in general 
very much elevated. Theſe ſtrata are, in different parts of the 
iſland, traverſed with veins of bafalt; and, at the ſouth-weſt 
part of the iſland, I obſerved a great quartz vein, interſperſed 
with iron pyrites, traverſing theſe ſtrata ; and alſo a great vein 


of compact arenaceous quartz, which is intermixed with leaves 


of talc, cryſtals of felſpar, and a few pieces of galena. Proba- 
bly this vein, upon trial, might afford lead ore in ſuch quan- 
tity as to be worthy of working. It would be of little conſe- 
quence to enter into a detail of the ſlight alterations of the ſtrata 
in particular parts of the ifland ; I ſhall therefore terminate my 
few obſervations, by giving a ſhort account of the marble quar- 
ry, which has rendered this iſland ſo remarkable. 


The marble quarry is ſituated immediately upon the ſea- 
ſhore, at a farm called Belephetrich : here the ſhore is low and 


rocky ; but at a little diſtance there is an eminence, called the 
Hill of Belephetrich. The ſtrata -are nearly vertical; and are 
compoſed of hornblende rock, and a compound of deep-red 


coloured 
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coloured felſpar and quartz, which has ſometimes cryſtals of 
hornblende interſperſed. The marble forms a ſtratum of very» 
conſiderable extent ; it-a zppears alſo to be nearly vertical, and 
is bounded by the rocks we have juſt mentioned. It is crolled” 
in ſome places by ſmall veins of quartz and reddiſh-coloured 
hornſtone ; and I obſerved a vein of granite, compoſed of fel- 


ſpar and quartz, traverſing it. This ſtratum of marble has, 
been conſidered by ſeveral travellers as a vein ; but I apprehend | 
this is a miſtake. In other countries we find marble in a ſimi- 
lar ſituation : thus Voight * informs us that it has been obſerv- | 
ed between hornblende ſlate and ſienite, and even that it has 
been found between granite in Sweden * 


Upon the oppoſite fide of che hill of Belephetrich, there is a 
ſtratum of white marble, which is ſituated among the uſual 
rocks which compoſe the iſland. This ſtratum ſeems alſo to 


have been quarried, but, like the _ is Iong fince given up 
as unprofitable. 


AS 


* Voight, Prack. 48. 


+ Ibid. Briefe ueber der gebergslehre, 5 12. 
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AS I have to deſcribe particularly only two foſſils belonging 
to theſe iſlands, it would be unneceſſary to throw them into a 
diſtin chapter: I ſhall therefore inſert the deſcriptions in this 
place. 


Red- coloured MARBLE—Belephetrich. 


Colour. Pale blood-red, light fleſh-red, and reddiſh-white. 

Luſtre. None, except from a number of diſperſed ſhining 
foliæ. 

Fracture. Fine ſplintery. 

Trunſparency. Tranſmits light freely at the edges. 

Hardneſs. Yields pretty eafily to the knife. 


There are diſperſed through it, 


1. Hornblende. The cryſtals are of various ſizes, from the 
tenth of an inch to three inches long; and they vary ſomewhat 
in. the intenſity of the green colour. It is mixed in different 


Pro- 
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proportions with the marble: ſo as to produce pale blackiſh- 
green, dark aſparagus-green, and a colour approaching to leek- 
green. Tranſparent ſea-green calcareous particles are frequent- 
ly to be obſerved intermixed with the hornblende, and alſo 
beautiful, but very minute garnets. 


 - 2+ Mica—ls ſometimes in pretty large plates; is of a yellow, 
tombac brown, or green colour ; and appears paſling to ſchil- 
ler ſpar. 


White MARBLE—Belephetrich. 


Colour. White, or very light blue. 

Luftre. Pretty conſiderable, from the foliz. 
Fracture. Granularly foliated. 
Tranſparency. Tranſmits light at the edges. 
Hardneſs. Yields with difficulty to the knife, 


There are diſperſed through it ſcales of mica and cryſtals of 
hornblende. When the hornblende is minutely diffuſed, it 
gives the marble a green, or yellowiſh-green . colour : then it 

| has a ſplintery fracture, with little luſtre, and increaſed hard- 
neſs. Sometimes the hornhlende ſeems to be very intimately 


combined 
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oombined with the marble ;' when it forms thoſe" beautiful yel- 
lowiſh green ſpots, which have made this variety of the Tirie 
marble to be ſo much admired. - Theſe yellow ſpots have been 
reckoned by ſome mineralogiſts as the ſame with the ſpargel- 
ſtein of Werner. 


CoORUNDUM, or ADAMANTINE SPAR, of Tirie. 


The Honourable Mr Greville, in his memoir on the adaman- 
tine ſpar, obſer ves I had obſerved, in the ſpecimens which 
Mr Raſpe called Jade, or a new ſubſtance from Tirie, on the 
weſt coaſt of Scotland, a great reſemblance to corundum : but 
having then had only a curſory view of the ſubſtance, I am in- 
debted to Mr Hatchett for the examination of a ſpecimen of it, 


which he had from Mr Raſpe's collection. The Tirie ſtone 


reſembles cryſtallized corundam of the coaſt f, in texture and 


colour: it is alfo as refractory, when examined by the blow- 
pipe, with different fluxes. Its ſpecific gravity is 3.049 ; conſe- 
quently nearer the ſpecific gravity of pure corundum than the 
above mentioned lump 2.785, and the matrix of corundum 
2.768. The Tirie ſtone will ſcratch graſs readily, but not 
rock cryſtal: its hardneſs, therefore, correſponds with that 
Vol. II. | E 5 of 
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of the corundum . I believe there are ſpecimens of this 
corundum in the Muſeum of the Univerſity; and of theſe I 
ſhall probably communicate an account at the cloſe of this 
volume. | $8 


Ele, 


*Philoſophical Tranſactions of the Royal Society of London, 1798, p. 4. 
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EIGG, RUME AND CANNA. 


CHAP. XIX. 


Outline of the MINERALOGY of Erc0, Rug and CannA. 


Have thus taken a general view of the iſlands of Coll 
and Tirie, we left with regret the hoſpitable family of Coll, 
whoſe numerous and polite attentions had rendered our ſtay in 


this iſland ſo agreeable. 


We ſailed from the bay immediately below Col. Maclean's 
houſe, and, after a voyage of five hours, we landed upon the 
iſland of Eigg, and walked to Mr Macaſgill's, who, we found, 
was at that time on the mainland ; yet, during our ſtay in this 
iſland, we experienced every attention from his famuly. 


E 2 EIGG, 
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THIS iſland is the property of John Macdonald, Eſq. of Clan- 
ranald, is between four and five miles long, and from two to 
three miles broad. It is hilly ; the principally flat and culti- 
vated piece of country being confined to the ſhore oppoſite the 


mountainous iſle of Rume. 


M1nz84L0cr. The harbour upon the ſouth-eaſt extremity 
of the iſland, where we land in coming from Coll, is formed 
by a ſmall iſle, called Eillean-Chaſtell, which .is compoſed of 
baſaltic rocks. The ſhore, immediately oppoſite to this iſle, 
is high; and the cliffs are ſplit into pretty regular baſaltic pil- 
lars, which are of conſiderable ſize. As we proceed towards the 


eaſt ſide, the ſhore becomes lower; but this is only for a ſhort 
way, as it ſoon riſes again upon the eaſt coaſt, forming cliffs 
of vaſt height. Theſe ſtupendous precipices extend all along 
the eaſt and north part of the iſland ; forming many wild and 
romantic ſcenes, and affording ſeveral diſtin views of the diſ- 
poſition of the ſtrata, The ſtrata are nearly horizontal ; and 


are, in ſome places, ſo well expoſed, that we can obſerve their 


alternation 


u % 37 


alternation from the level of the ſea to the ſummit of the cliffs. 


I ſhall therefore, in deſcribing them, begin with the lowermoſt 
ſtratum, which is, 


1. Shiftofe Clay. This ſtratum is a few inches thick; and 
is compoſed of a dark- coloured ſhiſtoſe clay, which contains 


numerous well-preſerved ſhells apparently of the genus tellina. 


2. Compact Limęſtone. This forms a thin ſtratum, lying im- 
mediately upon the fhiſtoſe clay. 


3. Shifloſe Clay. This ſtratum is about ten inches thick, and 
reſts upon the hmeſtone. 


4. Compact blue Limęſtone, containing ſhells. This ſtratum is 
about ten inches thick, and reſts upon the ſhiſtoſe clay. It 


acquires a yellow colour by decompoſition; ſo that it is well 
diſtinguiſhed from the other ſtrata, even at a diſtance. 


5. Shifloſe Clay. This reſts on the limeſtone. 


6. Baſalt, The covering of graſs prevented me from diſco- 
vering the baſalt in immediate contact with the clay; yet, from 
its vicinity, it is very probable that it covers it. 

7. Fi- 
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J. Fibrous Limeſlone. The ſtratum of baſalt is covered by xz 
thin layer of this ſpecies of limeſtone, which has a blackiſh 


colour from mixed bituminous matter. 


8. Baſalt, This covers the limeſtone. 


9. Argillaceous Sandſſone. An immenſe ſtratum of this ſand- 
ſtone lies upon the baſalt. It is in general ſoft, but we were 
told that ſometimes it is very hard. This harder kind is proba- 
bly got by blaſting, as the interior of ſandſtone rocks, as Char- 
pentier * obſerves, is the hardeſt; or it may be other harder 
ſandſtone ſtrata alternating with the ſofter, as I have obſerved in 
the Orkney Iſlands and other parts of Scotland. This ſand- 
ſtone frequently contains impreſſions of ſhells; and it alter- 
ternates with ſtrata of baſalt, which are from: four inches to 
ſeveral feet thick. This alternation renders it very probable 
that the baſalt may alſo contain fimilar animal remains; and 
this conjecture is rendered the more probable from ſeveral facts 
which have been lately diſcovered. Thus Mr Kirwan informs 
us that Dr Richardſon had diſcovered ſhells in the baſalt of 


Ballycaſtle T; Bruckenman has obſerved muſcle ſhells, ammo- 
nites 


* Charpentier, Mineralogiſche Geographie der Chursachsischen lande, 44. 
4 Kirwan's Geological Eſſays, p. 252. 
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nites and corallites in the baſalt of the pretended extinct volca- 
noes of France ; and impreſſions of leaves have been obſerved 
in baſale, as related. by Lens f. 


10. Baſalt in columns. This forms a great ſtratum, which 
covers the argillaceous. ſandſtone. The columns are varied, 
not only in their fize, and in the number of their ſides, but 
alfo in their direction being perpendicular, horizontal, or bent, 
like thoſe of Staffa. The bent columns are generally ſmaller 


in their dimenſions than theſe that are perpendicular or hori- 
zontal. 


11. Wacken. This forms an immenſe ſtratum, which we 
obſerve reſting upon the baſalt columns. It frequently con- 
_ tains beautiful cryſtallizations of zeolite. . - 


12. Read. coloured Wacken. This ſtratum is only a few inches 


thick, and it reſts upon the wacken. It is perfectly ſimilar to 
that which we obſerved in Mull. 


13. Baſalt. This forms a great bed, which lies on the red- 


coloured wacken, or, when it is a-wanting, on the common 
wacken. 


Theſe 


+ 1 Chym. Ann, 1794. 5 103, &c. j Lenz. 374. 
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| Theſe ſtrata are traverſed in ſeveral places by veins of ba- 
| falt; which do not appear, in any inſtance, ſo far as I have ex- 
amined, to have occaſioned any alteration in their direction or 
hardneſs. 


Nearly at the northern extremity of the iſland, the cliffs, we 
have now been deſcribing, turn inwards, and run in a ſemi- 
circular form, until they again appear upon the coaſt on the 
welt fide of the iſland. The ſemicircular track, included by 
theſe cliffs, is pretty flat, of conſiderable extent; and the cliffs, 
which bound it, are compoſed of ſtrata fimilar to thoſe on the 
eaſt and north ſides of the iſland. The bottom, in ſuch pla- 
ces as I examined, is compoſed of ſtrata of limeſtone con- 
taining ſhells, alternating with ſhiſtoſe clay, and ſometimes 
reſting on baſalt or ſandſtone. Upon the ſouth fide of 
this track the ſandſtone. and limeſtone diſappear, and now ba- 
ſalt and wacken form lofty precipices. Immediately at the 
bottom of theſe baſaltic rocks, upon the ſea-ſhore, I picked 
up ſeveral pieces of black pitchſtone, much reſembling that 
found in the iſlands of Arran and Mull; but I could not diſ- 


cover whether it forms veins or ſtrata. From this to within 
a mile of Eillean-Chaſtil, the iſland is bounded in many places 
by lofty precipices: and the interior is formed of irregularly- 


| ſhaped, 
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ſhaped, grey-coloured, columnar hills, and, among theſe, Scure- 
Eigg, which 1s the higheſt, has a very fingular appearance. 


In the ſea cliffs there are ſeveral confiderable caves. They are 
generally firuated in a wacken which is traverſed by baſalt 
veins. This wacken contains moſt elegant ſpecimens of capil- 
lary zeolite, alſo calcareous ſpar, quartz cryſtals, and chalce- 
dony ; and in ſeveral places I obſerved a red-coloured wacken 
ſimilar to that which is deſcribed at p. 235, vol. i. Several of 
theſe caves are of conſiderable extent, and are open to day; 
others are narrow at their entrance, but enlarge conſiderably 


as we go inwards. 


The miniſter of this pariſh, who was ſo good as to accom- 
pany us to ſeveral parts of the ifland, led us, by a very rug- 
ged path, to a wild ſequeſtered ſpot, where there 1s a cave, re- 
markable, in the annals of this iſle, for the murder of the Mac- 
donalds, inhabitants of Eigg, by the Macleods of Skye. As 
this ſtory is truly characteriſtic of the ſtate of ſociety in thoſe 
parts at that period, I think it will not be unintereſting to re- 
late it ſhortly. 


A party of the Macleods having landed upon the ſmall ifland 
of Eillan-Chaſtel, behaved ſo outrageouſly to the women who 
Vol. II. | F were 
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were there tending cattle, that their friends inſtantly purſued; 
and put ſeveral of them to death. This ſo. enraged the clan of 
Macleod, that they determined to take revenge, by ravaging the 
ile, and putting to death the murderers of their brothers. The 
Mlanders, ſenfible of their weakneſs, prepared to ſhelter then. 
ſelves, upon the firſt appearance of an enemy. Soon afterwards 
a number of boats were ſeen approaching the iſle; when the 
trembling inhabitants retired, in deſpair, to this cave, their on- 
ly refuge. The Macleods ſoon landed, and traverſed the whole 
iſland; but, as they could diſcover no human. being, they con- 
cluded. that the Macdonalds had made their eſcape to the main- 
land, or to ſome of the adjacent iſlands. Diſappointed and en- 
raged, they were about to leave Eigg, to return to Skye, when 
unfortunately one of the horde obſerved the mark of footſteps 
on the ſnow, and thus they were enabled to diſcover the cave 
where the wretched. inhabitants had taken refuge. Shrieks of 
deſpair. were interrupted for a. little, .by. a propoſal of the Mac- 
leods, that if, the murderers were given up to puniſhment, the 
other lives ſhould be ſpared. This was only a cruel aggrava- 
tion of their ſufferings, as. the. Macleods were the aggreſſors. 
Connected, as the Macdonalds were, by the deareſt ties, they 
determined to periſh together, rather than to give up one of 


their number. The Macleods, with the moſt ſavage barbarity, 
| | | inſtantly 
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inſtantly kindled great fires at the mouth of the cave, which 
ſoon ſuffocated the whole of the miſerable inhabitants. 


One often liſtens even to ſuch a tale, as to the deſcription of 
a battle, without much intereſt : but the view of the ſcene ne- 
ver fails to awaken a keener ſympathy—the circumſtances are 
brought nearer to the mind, and ſeem to be paſling before us. 
We ſtood on the very ground where this tragedy was acted, 
and felt our ſenſibility increaſed by the ſequeſtered and dreary 
place in which the deed was done. But even this intereſt was 
faint, when compared to that we felt, when, after creeping for 
a conſiderable way through a low and narrow entrance, half 
covered with bruſhwood, we found ourſelves at laſt within a 
large and gloomy cave, the extent and height of which we 
could not diſtinguiſh ; and perceived the gleams of the lights 
we carried reflected from the bones and ſkulls of the unhappy 
Macdonalds. The force with which the truth and all the cir- 


cumſtances of this dreadful tale ſtruck at this moment upon 


our minds, and the ſtrange variety of ſenſations excited by an 


event ſo extraordinary, it 1s not eaſy to find words to expreſs. 


The entrance of the cave is low and narrow, for about 12 feet. 


The cave itſelf extends to a height of 22 feet, the breadth 24 


feet, and in length it extends inwards nearly 213 feet. The 


air was damp and raw. Our lights ſtruck faintly on the black 
F 2 ſides 
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ſides of the caves, without diſpelling that deep and ſolemn 
gloom, which harmoniſed ſo well with its melancholy ſtory. 
The projecting maſſes of the rock were dimly illuminated, 


while the ſkulls and ſcattered bones catched a ſtrong light. 


Our figures, too, touched with the paley flame, ſhowed the 
features, or an outſtretched arm, while the parts of the body 
removed from the light were loſt in the gloom. Even the 
deep and ſonorous voice of the parſon had its effect. The 
whole ſcene was admirably adapted for the canvas: but it 
would require a very rare talent in the painter who ſhould. at- 
tempt it. 


A ſhort way from this cave, after walking over rocks of ba- 
falt and wacken, I obſerved: on the ſhore two veins of black. 
pitchſtone. Theſe veins are about ten feet diſtant from each 
other, are from half a foot to three feet wide, and are a little 
bent in their courſe. They run in a ſpecies of baſalt, which 
contains a. conſiderable portion of zeolite, and in ſome places 
ſmall layers of chalcedony. The pitchſtone and baſalt are 


ſometimes intermaxed at their junction, and even pieces of the 


pitchſtone appear immerſed in the baſalt. But the moſt re- 
markable circumſtance attending this pitchſtone, is the inter- 


mixture of one of the veins with a vein of hornſtone. This ap- 


pearance 
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pearance is repreſented in the plate -, where A is the baſaltic 
rock in which the veins. run; Bis the vein of pitchſtone, and C 


is the hornſtone vein.. The vein. of hornſtone, at D, is about 
two and a half feet wide; but it varies much in this reſpect, as 
it ſhoots chrough the pirchſtone.. At F, the hornſtone has in- 
cloſed a wedge-ſhaped piece of pitchſtone.. At G H there 


are two ſtripes of hornſtone, one of them, G, containing a thin 


piece of pitchſtone. 


Theſe appearances may be explained; by ſuppoſing, that, af- 


ter the vein of pitchſtone had been formed, new. rents extended 
both through it and the baſalt, and that theſe were afterwards 


filled with hornſtone. The pieces of pitchſtone incloſed in the 
hornſtone, appear to have been broken off the pitchſtone vein, 


and at the time when it was rent, and. were afterwards. ſur- 


rounded by hornſtone. 


Altho' pitchſtone has been diſcovered in various parts of Eu- 
rope, it has not been before deſcribed as belonging to the rocks 
of trap formation. Haquet, indeed, mentions, that he obſerv- 


ed baſalt columns converted into glaſs, among the baſalt of the 


Ve- - 


It muſt be underſtood that the plate repreſents a horizontal ſection of the 


pitchſtone and hornſtone veins, 
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Veroneſe. This is very probably pitchſtone; yet we cannot 
ſay ſo with certainty, as the appearance is not deſcribed with ſuf- 
ficient exactneſs. Obſidian, however, which, as we have before 
obſerved, is nearly allied to pitchſtone, has been lately obſerved 
by Humbold, firatified with baſalt, at the top of -the peak of 
Teneriff. N 


We now aſcended from this to the Scure Eigg, which we have 
before obſerved to be the higheſt part of the iſland. This hill, 
from its peculiar ſhape, has, at a diſtance, a ſingular appearance; 
but as we approach nearer, it riſes much in grandeur, and at 
length, a ſtupendous columnar promontory burſts on our view. 
The whole of this promontory is perfectly mural, and extends 
for upwards of a mile and a half, and riſes to the height of ſe- 
veral hundred feet. It is entirely columnar, and the columns 
riſe in ſucceſſive ranges until they reach the ſummit, where, 
from their great height, they appear diminutive. Staffa, which 
is the moſt magnificent aſſemblage of natural columns that 
has yet been diſcovered, is the only one that can bear a com- 
pariſon with Scure Eigg. Staffa is an object of the greateſt 
beauty and regularity ; the pillars are as diſtin as if they 
had been raiſed by the hand of art; yet it has not the ex- 


tent or ſublimity of Scure Eigg: the one may be compar- 
| ed 
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ed with the greateſt exertion of human power; the other is 
characteriſtic of the wildeſt, and moſt inimitable works of 


nature. 


The columns are diſpoſed in different directions, being 


either perpendicular, curved, or horizontal. Sometimes we 
obſerve the horizontal pillars croſſing each other; the ſides of 
the horizontal columns appearing above and below the ends 
of choſe horizontal columns which lie in a contrary direction. 
They vary conſiderably in the number of their fides, having 
three, four, five, fix, and ſeven ſides; but I did not obſerve any 
of them jointed. I. conjectured, at firſt, from the nature of the 
ſtrata of which the iſland is compoſed, that theſe columns were 
baſalt ; but a nearer examination ſhowed that they were form- 


ed of a ſpecies of porphyry, with a baſis intermediate be- 
tween baſalt and pitchſtone. The ſame kind of porphyry 


ſeems to form many of the other hills in the interior of the 
iſland. 


RUME. . 


R UM E. 


AS the voyage from Eigg to Rume is rather dangerous, on ac- 
count of the terrible ſ qualls of wind which often blow from 
the high lands, we did not prolong our ſtay, after we had 
made the few obſervations which have been juſt mentioned. 
We therefore ſailed from the weſt fide of the ifle of Eigg, and, 
after a pleaſant ſail, we landed at Kinloch, at the head of Loch 
Skreſert in Rume. Here we had our exertions aflifted by Col. 
Maclean's officer, and the other people of the iſland, who ma- 
nifeſted every with to ſerve us. | 


Drscxirriov. This ifland, which is the property of Col. 
Maclean of Coll, is about eight miles long, and nearly as 
broad. It lies between the iſles of Eigg and Canna, and is a- 
bout ſeven miles NNW, from Eigg, and four from Canna. It 
is altogether mountainous; in ſhort, it may be reckoned a 
groupe of mountains, of which, Aiſgobhall is the higheſt. Its 
ſhores are in general very bold and rocky, and often preſent 


tremendous perpendicular precipices. 


Loch- 
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Loch-ſkreſort, which is the only harbour in the ifland, is 
about two miles long, and 1s bounded upon both ſides by hills 
of conſiderable height, which riſe pretty rapidly from the fides 
of the loch, The ſtrata upon both fides are of red-coloured 
ſandſtone. At Kinloch, the ſmall village at the head of the 
loch; the land is low and continues pretty much ſo, to the 
{hore oppoſite to the iſland of Canna, forming a kind of 
valley which is bounded by lofty hills, which are more rug- 
ged upon the ſouth than the north fide. The bottom of this 
valley 1s elevated in the middle ; and here we obſerve another 
valley which runs quite in a contrary direction. The hills 


upon the north ſide of this valley are compoſed of red- coloured 
ſandſtone, which is elevated at an angle of 129; and it is alſo 


ſtratified with baſalt, and traverſed by baſalt veins. Theſe 
veins are even to be obſerved burſting out upon the top of the 
hills; and often the baſalt, in theſe veins has a remarkable 
power over the compaſs : detached pieces act very powerfully. 


The ſandſtone by decompoſition aſſumes various tints, as red, 
purple, white, &c. and often it alſo decompoſes in ſlates ; and 
theſe are frequently curved. Upon the ſhores, maſles of onyx 


and ſardonyx are to be obſerved ; probably. coming from the 
landſtone or baſalt, 
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As the mountains upon the ſouth fide of the loch are much 
higher 8 than thoſe upon the north, and their ſhape and generat 
appearance conſiderably different, we agreed to aſcend one of 
them, ſo that we might become acquainted with the rocks of 
which it is formed. Accordingly, we began to aſcend the 
mountain called Halival, which riſes immediately from Kin- 
loch, but found it fatiguing not only on account of the wet- 
neſs of the ground, but alſo from the many hollows into which 
we frequently tumbled, owing to their being concealed by 
long heather. Having reached the firſt ſhoulder of the hill, 
we found an extenſive platform, which is formed of baſalt and 
greenſtone; and the ſandſtone which had continued from the 
bottom of the hall, does not go higher than this. Above this 
platform, the appearance of the hill is much altered, the hea- 
ther diſappearing, the fide of the hill being covered with grey 


ſtones, and appearing to rife by a ſucceſſion of platforms or ter- 
races. We now clambered upwards over a wildernefs of ftones 
of greenſtone and baſalt, until we were about 60 feet from the 
ſummit. Our further progreſs ſeemed now to be ſtopped, as 
the mountain appeared to be ſurrounded. by large blocks of 
greenſtone ſtanding in an almoſt perpendicular direction. Our 
guide, however, conducted us to the ſummit by a ſteep path, 


which was not without danger. Unluckily, a few minutes be- 


fore we reached the ſummit, it was envelopped in clouds, ſo 
that 
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that it was only as they cleared away, that the mountain of 
Aiſgobhall was to be obſerved towering above us; and by its 
terraced af pect, announcing a ſimilarity of compoſition with 
that on which we were ſtanding. At ſome diſtance ſeveral 
other hills appeared with terrible, bare, rugged, intervening 
glens ; and all apparently compoſed of trap-formation rocks, 
As we were reſting upon the ſummit, I picked up ſpecimens of 
a dark green-coloured cryſtalliſed pitchſtone ; but I did not 
diſcover it in ſitu: near to the ſame places, I obſerved ſeveral 
pieces of a rock reſembling the Lydian ſtone which ſeemed to 
traverſe the greenſtone in the form of veins. As the clouds were 
now ſpreading all around, we found it neceſſary to deſcend ; 
but we took a different rout, ſo that we might ſee as much va- 
riety of rock as poſſible. We did not, however, meet with any foſ- 
fi differing from what we had ſeen in the aſcent; and the diſpo- 
ſition of the ſtrata appeared to be the ſame, viz. greenſtone and 
baſalt forming the higher parts, and red ſandſtone the lower. 


From the ſlight examination of this mountain, and the general 


appearance of the others in the neighbourhoad, it is probable 
that all the ſouth fide of the valley is formed of ſandſtone in 
the lower parts, and the upper of rocks of trap formation. 


I cannot omit mentioning a curious appearance which Job- 
ſerved, in examining a ravine upon the ſouth ſide of the valley, 
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where it was faid coal had been found. Immerſed in the ba- 
alt, which forms part of theſe hills, I diſcovered Pieces of 
limeſtone, (with interſperſed bituminous matter,) from 4 to 12 

inches long, and 2 inches in diameter. In the Philoſophical 

Tranſactions of the Royal Society of London for 1796, we 
have the account of a nearly fimilar appearance obſerved in the 
works of the Huddersfield canal. In perforating a hill by a 
ſubterraneous tunnel, the workmen met with a fault or break 
in the ſtrata through which they were cutting, when they 
found a rib of limeſtone, and a number of pyritical limeſtone 


balls, from one ounce to upwards of 100 Ib. weight. No lime- 
ſtone had been diſcovered in that country nearer than 20 miles. 
In Rume, fo far as I could earn, there is not any ſtrata of lime- 
ſtone : a circumſtance which may poſhbly render the explana- 
tion of theſe phenomena a little difficult. 


As circumſtances did nat allow us to fpend more time in this. 
iſland, we left Kinloch, and, after a rugged walk during a vio- 
lent ſtorm, we reached the ſhore of the iſland: oppoſite Canna. 
Here we found a meft magnificent, bold, broken eoaſt, formed 
of ſtrata of red- coloured ſandſtone, which are elevated at a con- 
fiderable angle, and alternate with baſalt, and are alſo traverſed 
with. numerous veins of baſalt. 


Beſides 
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Beſides theſe appearances, I obſerved, as we were walking 
along the ſhore, waiting until the ſtorm ſhould allow us to croſs 
to Canna, valt ſtrata, apparently of - baſalt, or wacken, lying 
on the ſandſtone, at the ſummit of the tremendous cliffs which 
here bound the iſland. I now regret extremely that the incle- 
mency of the weather prevented me from examining theſe 
ſtrata ; for unqueſtionably they would have proved highly in- 
tereſting, if we may judge from the ſpecimens that had tum- 
bled from them upon the beach. The following are a few of 
the foſſils which I picked up on the ſhore. 


t. Green, or yellowiſh-green coloured heliotrope *, which 
adhered to maſſes of baſalt , or forming little balls immerſed. 
in it. 


2. Baſalt, containing rounded balls of green earth, along 
with ſimilarly-ſhaped maſſes of calcareous ſpar.. 
3. Baſalt, 


* This heliotrope is ſometimes ſo ſoft; chat it has a good deal the appearance. 
of pitchſtone. Is this owing to its being, altered a little by the action of the 
weather ? | | 


t. From the ſpecimens being a good deal decompoſed, I cannot ſay with cer- 
tainty whether this is to be confidered as a baſalt or a wacken: I at preſent rather 
think it is a baſalt. 
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3. Baſalt, containing chalcedony: and this chalcedony is fre- 


quently penetrated with the green coloured heliotrope, form- 
ing a ſtone that ſeems to be the plaſma of the Italians. 


4. Baſalt, with whitiſh, ox-light-brown coloured hornſtone, 
which has ſometimes an apple-green colour, from its being 
penetrated with heliotrope. 


5. Maſſes of hornſtope, which contain beautiful quartz 
cryſtals. 85 

6. Chalcedony in ſtalactites; and, what is remarkable, pie- 
ces of the ſtalactites are obſerved lying in, and ſurrounded by 


calcareous ſpar. 


7. Beautiful maſſes of onyx, which are, in ſome ſpeci- 


mens, covered with a white cruſt. 


The weather having now become a little more moderate, we 


croſſed the ſound to Canna, thro' a very tremendous ſea. 


$$ 


CANNA. 


THIS iſland, the property of John Macdonald, Efq. of Clan- 
ranald, is about five miles long, and two miles broad. It is 
low; but its ſhores are bounded by ſteep and lofty cliffs. It 
is remarkable for its harbour, which is reckoned one of the 
beſt among the Hebrides: yet it is difficult of approach in 
ſtormy weather, owing to the narrowneſs of the entrance, and 
the ſunk rocks that lie near it. This harbour is formed, up- 
on the N. by Sand iſland, which is ſeparated from Canna by a 
ſtrait, which is left nearly dry at every ebbing of the tide. 
The iſland is low, and conſiſts of rocks of trap formation. The 
end, which forms the entrance of the harbour, is of baſalt 
tuff, having baſalt pillars reſting upon it. The oppoſite ſide 
of the harbour is formed by the iſland of Canna, which is 
here of conſiderable height, and riſing by beautiful and regu- 
lar terraces. Theſe terraced appearances, which are in gene- 
ral pretty ſure marks of a baſalt country, do not here deceive 
us, as the rocks are decidedly baſaltic, and in ſeveral places 


are ſplit into columns. 


In 
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In examining this ifland, we walked along the ſhore towards 
the W. which we found low and rocky, but bounded by con- 
ſiderable land-cliffs of columnar baſalt. This baſalt, in ſome 
places, reſts upon baſalt tuff; but, farther on, I obſerved the 
tuff expoſed without any covering—the baſalt, if it had ever 
been ſuper-1mpoſed, being waſhed away; and, near to the 
place, the baſalt pillars are ſeen wore down by the action of 
the ſea, the ends ſtanding up under the water like a regular 
pavement. At a place called Tarbet, the cliffs on the ſhore 
aſſume a bold form: they there riſe to a great height, and are 
unmediately waſhed by the ſea, or, in other places where there- 
is an accumulation of debris, the further action of the waves is 
prevented. The fuperior ſtratum of theſe cliffs is columnar 
baſalt, The pillars vary very much, not only in ſize, but alſo 


in the number of ſides; and frequently they are to be ſeen 
bent, when their length and breadth is leſs than the upright 
ones. Immediately below the ſtratum of baſalt, there is a 


ſtratum of wacken, which contains calcareous ſpar, elegant ca- 
pillary zeolite, quartz cryſtals, blackiſh-coloured cryſtals, whoſe 
nature I am ignorant of, and, more rarely, cryſtals of leucit, 
or Veſuvian garnet. To this ſucceeds another ſtratum of ba- 
| falt ; and below it, a ſtratum of wacken ; and ſo on, alternate- 


ly, to the bottom of the cliffs. 
| Having 
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Having walked for a conſiderable way along a narrow path 
in the face of theſe cliffs, the violent wind and rain forced us 
to ſcramble to the ſummit, as it was impoſſible to walk longer 
in this track, without the riſk of being precipitated into the ſea, 
or among the rocks. We now crofled the iſland to a place 
called Dun-eudain, where coal had been formerly wrought : 
unluckily the cliff had fallen down, fo that I had not an oppor- 
tunity of ſeeing it. We were told, by the people who had 
worked it, that it was a ſtratum from 6-to 8 eight inches 
thick, and was incloſed in whin rock (baſalt or wacken). Its 
ſituation, upon the face of a high cliff, was given as the reaſon 
why the working was ſtopped : this is a circumſtance, how- 
ever, of little detriment; for, if the coal ſtratum had been 
of conſiderable extent, many economical expedients might 
have been uſed to raiſe the coal. From this, in going a- 
round the other parts of the iſland, the cliffs become lower; 
but they ſoon riſe again, and continue of great height near- 
ly to the harbour of Canna. In many places of theſe cliffs 
the ſtrata are well expoſed : thus, upon the eaſt fide, near to 
Compaſs-Hill, the uppermoſt ſtratum is baſalt, with a flight 
tendency to the columnar form ; below this, is a ſtratum of 
baſalt tuff; this is again ſucceeded by baſalt ; and fo on, alter- 
nately, to the bottom of the cliffs. The ſhore is covered with 
a vaſt collection of debris from the cliffs; and, in ſome places, 
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it even ſeems to form a kind of alluvial breccia, in which vaſt 
maſſes of columnar baſalt are immerſed. 


Compaſi- Hill, which we have already mentioned, 18 ſituated 
at the top of the cliffs we have been. juſt deſcribing ; and ap- 
pears, at its fummit, to be formed of a ſpecies of baſalt, which, 
by decompoſition, acquires the power of affecting rhe compaſs : 
hence this eminence has received its name. Other rocks in the 
iſland, however, are much more powerful in this reſpedt: thus 
che baſalt at the outer point of the harbour affects the com- 


paſs at the diſtance of between 25 and 30 feet. 


Near to this hill, but immediately upon the ſhore, there is 
an iſolated rock, called Humbla, which is intereſting to the 
antiquarian, as there. is upon its ſummit the ruin of a ſmall 
caſtle, where, it is ſaid, an old jealous highland. chieftain, even 
long ago, vainly endeavoured to confine a. handſome wife. At 
a little diſtance, there is another rock, where baſalt tuff lies 
on baſalt; and, in the tuff, I obſerved ſeveral pieces of wood 
{ightly bituminated. In one place I ſaw a piece of wood a- 
bout two feet long, but only a few inches thick: thus inti- 
mating that it had acquired its ſhape either by the preſſure of 
the ſuperincumbent rocks, or by the contraction of the argilla- 
| CEOUS - 


| ceoins earth of the bafalt®. In proof of this latter opinion, 
which ſeems the moſt probable,” I may obſerve, that the carbo- 
nated — GET ET 
ved: to be kHattened. | 


As the appearance of wood, thus lightly altered, in a rock 
of trap formation, is intereſting for geology, I will now ſhortly 
mention a few fimilar appearances which have been obſerved 
in other parts of the world. At Stackhouſe, in Weſterwald, 
there are ſtrata of carbonized wood, which alternate with 
wacken and clay f. Mr Eſmark obſerved a vein, at the depth 
of 200 fathoms, entirely filled with carbonized wood 1. Wer- 
ner mentions veins of wacken, at Bautzen, that contain pieces 


of bituminated wood ||. Near Rennes, a whole cheſnut tree 
was obſerved lying horizontally among ſhiſtus ; of which the 
bark was converted into pyrites, the ſap into jet, but the cen- 


ter was wood ſlightly altered, being nearly in the ſtate of char- 
H 2 coal. 


— 


* Kirwan's Geological Eſſays, p. 46. 
+ 1 Berl. Beob. 52, 56. Kirwan's Geological Eſſays, 311. 
t Neues Bergmanniſches Journal. 


Werner Neue Theorie von der Entstehung der Gange. 
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coal v. Mr Pennant informs us that wood is found incloſed, 
in the ſolid rock in different parts of Iceland, and, like that of 
Canna, is very much flattened : what is remarkable, pieces of 
the wood are often found ſo little altered, and of ſuch a ſize, as 
to be eaſily planed, and made into middle-ſized tables f. 


ECE, 


* Journal de Phyſique, Mai, 1786. 


t Introduction to Arctie-Zoology, p 1x. 
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Deſcription of the Foss1Ls mentioned in the preceding Chapter. 


Columnar PORPHYRY. of Scure-Eigg. 


This rock has, diſperſed thro' it, numerous cryſtals of yel- 
lowiſh or white- coloured cryſtals of felſpar ; and the baſis pre- 
ſents the following characters: | 


Colour. Black. 
Luſtre. Little glancing, or rather glimmering. 
Fracture. Even, approaching more or leſs to the conchoidal. 


Tranſparency, None. 
» Hardneſs. Gives a few ſparks with ſteel ; but ſometimes yields 


alſo with great difficulty to the knife. 
It. decompoſes into a greyiſh-white powder. 


Fuſibility. 
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Fufbtlity. At 299 it had acquired a grey or white colour, and 
was cofivetted into a kind of enamel. 


This change by action of the heat, conjoined with the 
external characters, confirm me in the belief that it is interme- 


diate between pitchſtone and baſalt. 


PITCHSTONE —Ezgg. 


Colour. Deep black, or bluiſh-black. 
Luſtre. Pitchy, ſtrong glaneing | 


Fracture. Uneven; or, even, with a greater or leſs tendency 
to the conchoidal ; and ſometimes ſhiſtoſe· 


Tranſparency. None. 
Hardneſs. Scarcely gives fire with ſteel. 


Fufibility, Formed a black cellular maſs at 47, and at "oo" 


was more compact. 


There are, interſperfed, a few cryſtals of felfpar, and thin 


layers of a yellow-coloured ſubſtance. 


HORN- 
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HORNSTONE, which traverſes the Pitchſtone—£Z3z7. 


Colour. Pale greeniſh-grey. 
Luftre. None. 


Tranſparency. Hardly 3 at the edges. 
Hardneſs. Gives fire pretty plentifully with ſteel. 


There is, diſperſed thro' it, calcareous ſpar and chalcedony. 
The chalcedony is of a bluiſh-white, or light-yellow colour; 
and is ſimilar to that which I have mentioned in the preceding 
chapter, as being contained in the baſalt. It is ſometimes cel- 
lular; and theſe cells are lined with quartz cryſtals, and filled 
with a nearly liquid bitumen. 


BASALT, in which the itchſtone Veins are ſituated 
Eigg. 


Luftre. Little glancing, from a number of minute cryſtals of 
hornblende which are diſperſed through i it. 


Fracture. Uneven, 
Hardneſs. 
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Hardneſs. Yields with ſome difficulty to the knife; and leaves 
a grey trace. 


By decompoſition it-acquires an iron-grey colour. 


GREENSTONE—Reme. 


It is compoſed of cryſtals of hornblende and felſpar ; and, 
intermixed, there are beautiful tranſparent graſs-green coloured 
cryſtals, which reſiſt decompoſition, while the felſpar and horn- 
blende are reduced to an iron-brown or greyiſh powder. It has 


a very great ſpecific gravity. 


Cryſtallized PITCHSTONE— Top of Halival, Rume. 


It is of an olive, or dark leek-green colour ; and has the uſual 
luſtre, tranſparency and hardneſs. The cryſtals are immerſed 
in a rock formed of felſpar, with a few ſcales of tombac-brown 
coloured mica. They are from the tenth to the half of an inch 
| long ; which is much greater than the cryſtallized pitchſtone of 
Bohemia. I could not diſcover the form of the cryſtals, on ac- 
count of their being much broken; yet I have no doubt that it 


— 18 
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is a cryſtallized pitchſtone. As this is a very rare foſſil, hav- 
ing been diſcovered only in another part of Europe, it is well 


deſerving the attention of thoſe who viſit Rume. 


CHALCEDONY—Rume. 


This chalcedony is of a bluiſh-grey, or browniſh colour, or 
even of a milk-white colour, thus approaching to the nature 
of ſemiopal ; and has the uſual luſtre, tranſparency and hard- 
neſs. It is frequently accompanied by calcareous ſpar, horn- 
ſtone, and cryſtalliſed quartz. It is alſo ſtalactitical; and, what 


is curious, we ſometimes obſerve fragments of the ſtalaRites in- 


cloſed in the calcareous ſpar *. It is frequently penetrated with 
Vox. II. F helio- 


The explanation of the formation of ſiliceous or chalcedonic ſtalactites has 
been confidered A difficult problem in geology, and no doubt there is ſome truth 
in the opinion. Upon reading with a view of collecting facts on this ſubject, I 
met with one which deſerves to be generally known, as it will help to explain 
ſeveral of the remarkable forms that the ſtalaQitical chalcedony afſumes. Baron 
Trebra, whilſt in the deepeſt mines at Kromnitz in Hungary, paid particular at- 
tention to the appearance of the filiceous ſtalactites, and obſerved that thoſe newly 

formed, 
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heliotrope, or bloodſtone; when it has characters exactly re- 
ſembling the plaſma of the Italians. | 


PLASMA ?— Rume, 


Colour. Dark apple-green. 

Luſtre. Glimmering. 

Tranſparency. Sometimes allows the light to paſs thro' pretty 
freely. 

Fracture. Even, with a tendency to the flat conchoidal. 
Hardneſs. Does not give fire with ſteel fo readily as chal- 


cedony. 


This ſtone was formerly conſidered as a ſpecies of chalcedo- 
ny; but Werner has lately deſcribed it. as a diſtint genus. 
Abbe 


formed, or forming, in place of breaking, as is the caſe with the calcareous, were 
flexible, and this in a very great degree |}, 


+ Mineralien-cabinet gesammelt und beschrieben von dem Verfaſſer der Fi. 


fahrungen von innern der gebirge. 
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Abbe Eſthner conſiders it as an intimate combination of calce- 
| dony and talcerde. This may be the caſe with the ſpecimens 
he examined ; for I have little doubt that chalcedony may, in 
one inſtance, be penetrated with heliotrope, and, in the other, 
with talcerde, yet the reſulting foſſils may be difficultly diſ- 
tinguiſhable by their external characters. 


Dark apple- green coloured HORN STONE — Rane. 


Luſtre. None. 
Fracture. Coarſe ſplintery. 


Tanſparency. Allows a little light to paſs at the edges. 
Hardneſs. Gives ſparks very plentifully with ſteel. 


It has browniſh-coloured ſpots diſperſed thro' it. This ap- 
pears to be hornſtone penetrated with heliotrope ; and the ſuppo- 


fition is rendered more probable, from the diſperſed brown- 


coloured ſpots, which are characteriſtic of the preſence of 
heliotrope. 


by HE- 
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HELIOTROPE, or, ORIENTAL JASPAR—Rume. - 
CHALCEDON1vs. {ELIOT ROPIUs, Lin. Xantaus, Walker. 


Colour. Dark graſs-green, or yellowiſh green; and marked 
with ſpherical ſpots. of an iron-brown, or light olive-green 
colour. 

Luftre. Glimmering, with a weak waxy luſtre. 

Tranſparency. Very little at the edges. | 

Hardneſs. Gives ſparks plentifully with ſteel, but nat ſo. much 
as flint. | 


The red, olive-green, or iron-brown coloured ſpots and veins 
are merely accidental, as the ſame ſtone is to be found without 
them. It is conſidered by Emmerling as an intimate of green 
earth and chalcedony ; and this is countenanced by its ſituation 
in Rume, as both green earth and, chalcedony are found accom- 
panying it. A foſſil of this name is deſcribed by Pliny, at the 
10th chapter of the 375th book of his natural hiſtory ; but ita 


properties are ſo difterent from the ſtone with which we are ac- 


quainted, that we muſt, for the preſent, conſider it as different. 
It is to be hoped that the intelligent and well-informed Mr 


Hawkins, who has travelled over ſo much of the Eaſt, where 


it 
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it is ſaid the heliotrope of Pliny is found, will clear up this 
difficulty. 


BASALT TUFF— Canna. 


This rock is compoſed of rounded maſſes of baſalt, wacken 


mandelſtein, and argillaceous ſandſtone, connected by a baſal- 
tic baſis. Very confiderable looſe maſſes of ſandſtone are to be 
obſerved in different parts of. the iſland ; and ſeem to be de- 
rived from this breccia or baſalt tuff: as I did not obſerve any 
fixed rock of ſandſtone in the whole iſland. 


or 


' Outline of the MinzRALOGY of Sxkrr. 
10 1. — 5 „„ 
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Hav ſpent two days in examining what was curious in 
Canna, we failed for the iſland of Skye, and, after a tedious 


paſſage, we landed at Rue-dunan, which 1s about 12 miles from 
the harbour of Canna. 


The iſland of Skye is about 7o miles long; but it varies much 
in breadth, owing to the number of lochs or arms of the ſea 
with which it is interſected. Cambden imagines that it is the 
eaſtern Ebudæ of Ptolemy *, while others reckon it the Dumna. 


Its 


* Ptolem, Geograph. lib. viii. 
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Its preſent name is of Norwegian origin, being derived from 
Ski, a miſt; and from the clouds that almoſt perpetually enve- 
lope the lofty mountains, it has been ſtyled Ealand-ſtianach, or 
the cloudy iſland f. It lies between the mainland of Scotland, 
and the Long- iſland; it is, upon the weſt ſide, many miles from 
the Lon g-iſland but on the eaſt, it it is ſeparated from the main- 
land in ſome places by a ſound not half a mile broad: The 
ſhores are rocky, and the cliffs in many places are of great 


height. It is very mountainous upon the SW. where the 


Cullin mountains riſe to a great height, and afford many ſcenes 
of the. greateſt ſublimity. To the north of theſe mountains, 
the iſland is formed of comparatively low hills, which-continue 
to within a few miles of the extremity, | when they are ſucceeded 
by a plain, which forms part of the pariſh of Kilmuir. South 
from theſe mountains, is the low, narrow, pariſh of Sleat; 
which forms a peninſula, that is reckoned the moſt productive 
part of the iſland. 


Carts. There are conſiderable caves that occur in different 
parts of the iſland ; one at Camesketel, on the ſouth fide, is 
fam'd for having afforded: ſhelter to the unfortunate Prince 


Charles when he was eſcaping from Scotland after the battle 
of 


+i Dr. M Pherſon, in Pennant's Tour, 
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of Caltoden.' There are alſo, in ſeveral places, grand caſcades 1 
one in particular, upon the eaſt ſide of the ifland, is reckoned 
little inferior to the fine fall at Fyers, which is between Fort 
Auguſtus and Inverneſs. | | — 


Lochs. This iſland appears, at ſome former period, to have 
been very much expoſed to violent convulſions, which have 
broke up the land, and formed the many lochs which-traverſe 
it, The moſt nnn of theſe lochs are 8nizort, Follart, 
and Bracada lee. 57 

M1NnERALOby. Rue-dunan, where we landed, after leaving 
Canna, is ſituated at the bottom of the Cullin mountains, and 
at the head of loch Brittle. The mountains Tiſe here, wich the 
utmoſt grandeur ; but the continual covering of clouds, pre- 
vented me from inveſtigating them with ſo much accuracy as 
I wiſhed. I found, that the ſides of the loch, and the lower 
part of theſe mountains, were compoſed of baſalt ; but the ſu- 
perior parts, appeared to be wholly of ſienite and hornblende 
rock, traverſed by baſalt veins. The faces of the mountains 


were bare, ſteep, and rugged, and were much traverſed by open 
fiſſures. In ſome places, I obſerved the brows of the hills 
covered with hornblende rock, which, by its brown colour, 

had 
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had much the appearance of the ſerpentine rocks in the iſland 
of Unſt in Shetland. 


Having taken a ſlight view of theſe mountains, we intend- 
ed to praceed to Talyſker, as being a centrical ſpot for the in- 
veſtigation which we propoſed of the coaſt of Skye, from Rue- 
dunan to Dunyegan-head ; but, in this, we were diſappointed, 
as the worthy Col. M*Leod of Talyſker, to whoſe attention we 
were recommended, died on the very day on which we landed 
upon the iſland. We were now glad to take ſhelter in the firſt 
houſe we came to, and luckily, we met with an obliging man, 
the ſhepherd to a gentleman in the army ; he lodged us com- 
fortably in his maſter's almoſt waſte manſion-houſe; but we 
ſoon wearied of this retirement, and ſet out for Grule, at the 
head of loch Eynort, where, we were informed, the miniſter of 
the pariſh refided. The path led us through a hilly country, 
which, as far as I examined, appeared to be compoſed of baſalt 
and wacken ; and both contained fibrous, and vanouſly cryſ- 
talliſed zeolite, At Grule, we waited upon Mr Macleod, the 
miniſter, to whom we were entire ſtrangers, yet he gave us a 
moſt kind reception, and the next day accompanied us near to 
the valley of Talysker; but we found no variety of rocks, the 
whole being compoſed of baſalt or wacken; at little Breeze 
hill, which is near to the vale of Talysker, there is a pretty 
Vol. II. K co- 
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colonade of baſalt pillars, which, Mr Pennant, in his voyage to 
the Hebrides, erroneouſly mentions as the moſt northern groupe 
of columns in Scotland. As the weather was very ſtormy, we 
remained with our good hoſt for three days, but on the fourth, 
our anxiety to proceed on our journey, overcame every ob- 
ſtaele; and we left, with regret, Mr Macleod's hoſpitable cot- 
tage. Upon gaining the upper part of the glen, the rain and 


miſt increaſed, and prevented us from having a view of many 
parts of the country. We continued our journey among ba- 


ſaltie hills, until we found ourſelves on the ſide of Loch Harpart, 


an arm of the ſea, which is of conſiderable extent, and bound- 
ed upon both ſides by low baſaltic hills. From this we walk- 


ed on to Loch Bracadale, another arm of the ſea, in which we 


obſerved feveral ſmall iſlands, which were all apparently ba- 
Gltic; as is alſo the caſe with the neighbouring country. As 
the ftorm had ſomewhat abated, the remainder of our walk to 
Dunvegan, the bleak ſeat of General M*Leod, was not ſo diſa- 
greeable : we, however, obſerved no variety of ſtrata, as the 
the ſame baſaltic rock ſtill predominated ; but at a diſtance we 
remarked ſeveral truncated hills of conſiderable height; and 
two of them, called Macleod's Tables, are ſaid to have a con- 
ſiderable reſemblance to Table Mountain at the Cape of Good 
Hope. At Dunvegan there is a loch of conſiderable ex- 


tent; which is bounded on both ſides by low hills, apparently 
compoſed 
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compoſed of baſalt and wacken; and there are diſperſed thro' 
it ſeveral ſmall iſlands, which, from their terraced appear- 
ance, ſeem alſo baſaltic. We were informed that coal had 
been worked near Dunvegan, but the ſtratum was ſo ſmall that 
it was ſoon given up. Pieces of wood have been alſo found in 
the rocks upon the ſide of the loch; probably. in a breccia re- 
ſembling that of the rock at the iſland of Canna. 


Although I had no opportunity of examining the rocks upon 
the ſhore which extends from Rue-dunan to Dunvegan head; 
yet, from the baſaltic nature of the country near it, and 'the 
general appearance of the coaſt, as ſeen from the iſland of Can- 
na, I have little heſitation in ſaying, that the general rocks will 
be found baſalt and wacken. It is probable, however, that 
this extent of country may contain many curious ſporadic foſ- 


ſils; and yeins or ſtrata of pitchſtone may alſo be obſerveg. 


We now walked to Kingſburgh, by the end of Loch-Bay 
and Loch-Griſorniſh, through immenſe tracks of peat. The 
neighbouring hills are low; but the rocks upon the fades, and 


at the mouth of the lochs, are often of great height, and very 
rugged and broken. I ſaw no variety of foſſils; the whole 


country, ſo far as the peat and heather would allow me to ex- 


mine, being of baſalt and wacken. | 
R 2 We 
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We remained at Kingſburgh for ſome days, waiting the re- 
turn of Mr Campbell, who had gone upon a fiſhing expedition ; 
bur in the meantime I examined the neighbouring country. It 
proved to be little intereſting, as it was entirely formed of 
firara of baſalt and wacken, which contained beautiful fibrous 
and cryſtalliſed zeolite, and both kinds of ſtrata were frequently 
traverſed by baſalt veins. The old houſe, in which Mr Camp- 
bell at this time lodged, is remarkable for having afforded ſhel- 
ter to Prince Charles, when purſued by the king's troops; and 
the ſhore is noted in hiſtory as the place where King James V. 
landed when he was making the tour of his kingdom. Mr 
Campbell having rerurned, we got the neceſſary inſtructions 
for our route to the north part of the ifland, for which we ſer 
off next day. Aſter leaving Kingfburgh, we walked for a mile 
or two along the fide of Loch-Snizort, through a baſalt coun- 
try, until we reached the milf which is ſituated upon a ftream 


of water at the head of Loch-Uig. A conſiderable way above 
this mill there is a pretty large caſcade, formed by the water 
Which collects from the neighbouring baſaltic hills ; and near it 
we obferved appearances of coat, The firſt was upon the fide 
of the ſtream in the face of a ſteep rock: the coal was only a 
few inches thick, and covered by a ftratum of bafalt at leaſt 30 
feet high. Immediately at the fide of the caſcade there is ano- 
ther ſmall ſtratum of coal, a few inches thick, and lying in 

the 
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the baſalt. Theſe ſeams, or ſtrata, however, are fo ill- ſituated, 
and fo trifling, as to be unworthy of any conſideration in an 
economical point of view. Near to the caſcade there is a con- 
ſiderable ſtratum of wacken, which is covered by baſalt, and 
traverſed by baſaltic veins: it contains nodules and ſtratulæ of 
ſteatites, or ſoap- rock. 


After crofling this ſtream, we came to a good road, which led 
us to the top of a baſalt hill; and by continuing our walk for a 
quarter of an hour longer, we came in fight of the low, flat 
part of the iſland, to which we deſcended by a winding road. 
This flat is much expoſed on all ſides, excepting on the ſouth, 
where it is defended by the lofty cliffs, which are the termina- 
tion of the hilly grounds of Skye, and alſo form the boundary 
between this part of the pariſh of Kilmuir and the other parts 
of Skye. It appears very certain that this flat, at ſome diſtant 


period, was of an equal height with the adjacent mountains ; 
but probably the violent agitations which. took place at the 
Deluge, or ſome very remote period, may have either ſweeped 
away the land which is here a-wanting, or violent earth- 
quakes may have ſunk. it nearly to. its. preſent level. It could 
not have been carried away by the ſlow action of the ſea, as 


there are no marks of the ſea having lately covered it; nor can 


We 
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we ſuppoſe that the combined meteoric influences could, in any 
length of time, have produced this appearance. _ 

The moſt prevalent rock of this flat is baſalt ; but upon the 
ſhore I obſerved ſome variety of ſtratz, of which' I ſhall now 
give a ſhort account. Upon the ſhore, near to the houſe of 
Mr Martin, the miniſter of the pariſh, there are cliffs of mode- 
rate height, where the lowermoſt ſtratum is baſalt : above this 
is a ſtratum of blue ſhiſtoſe clay ; then a ſtratum of bluiſh-co- 
loured limeſtone, à foot and a half wide; and above this is an- 
ather ſtratum of blue ſhiſtoſe clay. At ſome little diſtance 
from this, I obſerved ſtrata of compact blue limeſtone, which 
are from 8 to 14 inches thick, alternating with layers of black- 
coloured ſhiſtoſe clay, and both are traverſed by baſalt veins. 
To the weſtward of this the ſtrata are arranged in the following 


MANNCT— 


1: Lowermoſt ſtratum, compoſed of baſalt. 
2. Blue-coloured ſhiſtoſe clay. 
3. Argillaceous ſandſtone. 


4. Blue- coloured ſhiſtoſe clay. 


5. This rock differs from the ſhiſtoſe clay, in wanting 
the ſhiſtoſe fracture, and being ſo hard as not to be 
touched by the knife. 


6. Blue 
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6. Blue ſhiſtoſe clay. This rock is ſometimes very com- 
pact, and approaches to the nature of Lydian ſrone. 

7. Sandſtone. 

8. Shiſtoſe clay. 


9. Baſalt, which forms the upper ſtratum. 


Theſe ſtrata are in general very thin, being from 4 to 12 or 
14 inches thick; but the uppermoſt ſtratum, the baſalt, is of 
vaſtly greater thickneſs. 


We now walked along the coaſt towards Duntulme Caſtle, 
but obſerved no variety of ſtrata beſides whot we have now 
mentioned : the gradual breaking-down of the rocks formed, 
however, a ſtriking object. In ſome places, the ground on the 
top of the high cliffs was to be obſerved rent for ſeveral hun- 
dred feet, only waiting the effects of froſt to ſeparate maſles of 
vaſt magnitude. Many ſuch maſſes were ſeen near to the ſhore ; 
and it was pleaſing to obſerve how nature, by. the breaking- 
down of theſe maſles, and covering them with vegetation, has 
formed many ſmall, green hills, which gradually become uſeful 
to man, and hide the rude and broken appearance of the coun- 
try. Some hundred yards from Duntulme Caſtle, I obſerved 
a ſtratum of ſhelly limeſtone, about 6 feet thick, reſting upon a 
thin layer of ſhiſtoſe clay, which again lies upon a ſandſtone. 

Tt 


A 
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It is remarkable that this limeſtone contains pieces of wood. 
ſlightly carbonated, being in a far lefs altered ſtate than the 
wood found in the baſalt tuff of the reck at Canna. Art 
a little diſtance from theſe, but nearer to Duntulme, I ob- 
ſerved three ſingular patches of Lydian ſtone, which, from 
their black colour and glimmering luſtre, are, at a diſtance, much 
like black pitchſtone. Theſe maſſes, which are the remains of 
a ſtratum that has been broke away by the ſea, lie upon blue- 
coloured limeſtone, and appear to be covered with ſandftone : 
but I am not quite certain as to this latter fact. Theſe ſtrata 
are traverſed by two baſaltic veins, which croſs each other, in 
ſuch a manner, that the Lydian ſtone, at firſt fight, ſeems in- 
cloſed in a baſaltic hollow. At Duntulme, formerly the ſeat of 
the Macdonalds, the cliffs, upon which the ruins of the caſtle 
are perched, are of conſiderable height, and ſeem to confiſt prin- 
_ cipally of bafalt. Mr Pennant remarks that in theſe cliffs there 
are numerous ſmall compreſſed ammonitz . It is to be re- 
gretted that he has not mentioned, whether it was really the ba- 
ſalt in which they were immerſed, or rather a ſtratum of lime- 
ſtone: the latter, to me, ſeems more probable. 


As 


* Pennant's Tour in Scotland, and Voyage to the Hebrides, p. 304. 
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Ae proceed towards the north poiar' of the iſftanid; che 
coaſt becuimes high and rocky: the 
torn afunder; and great maſſes projet in terrific grandeur from 
their / tops. Upon the maſt northern point, the rocks are preci- 
pitous, and af great height. In one part they are particularly 
grand i we were upon che ſuhmitz and the burning of the 
kelp below envtlioped:'their baſe in murky darkneſs, while the 
waves, broken into irregular points, were indaſtiatly ſeen 
laſhed into foam. Fram: this looking; northwards, the point 
of the Leis retirea beautifully into-a low:track of land; and, 
towards the eaſt; the mainland : melts into the horizon, and at 
laſt is diſtinguiſhed only .by: the! fleecy; douts thar are attracted 
by it. Suck an appearance muſtbe grateful to che ſhilor, when 
his eye has been long fatigued with the weary” ſameneſs of the 
ocean, before land is — COIN * appear- 

ance of the clouds on the horizon. 140 : I 


We now walked through x confiderable extent of country 
to Loch Staflin,. which is ſituated upon the eaft coaſt of the 
illand; but in this track 1 obſerved no other rocks befides ba- 
ſalt and wacken, which are in ſome places traverſed by baſaltic 
veins. At Loch Staflin, the country on the ſhore is low; but 
on one fide there is a ſmall hill, which, at a diſtance, has a very 
reddened and burnt W ſo that it may with all pro- 
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cliffs are ſeen to have been 
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priety paſs for a Scottiſh volcano : but a nearer examination diſclo- 
ſes its ſtructure, which is an alternation of baſalt and common 
wacken, with red-coloured wacken. The quantity of this red 
.wacken is very great; indeed more ſo than I have obferved in 
any other part of the Hebrides. At ſome diſtance from the 
ſhore we obſerved a range of hills, which riſe from the low 
part of Kilmuir pariſh, and, we were told, extend to Portree. 
Theſe hills, which appear entirely baſaltic, are here much bro- 
xen; and the ſeparated maſſes are to be ſeen gradually moul- 
dering down, and at length covered with vegetation. If we 
examine this breaking-down of the Iand with more attention, 
we ſhall find a beautiful progreſſion. Firſt, we obſerve im- 
menſe maſſes, which, by their vicinity to the eliffs, and their 
peaked form, indicate that they have been lately rent from the 
mountain. At ſome diſtance, other maſſes are to be ſeen, where 


the ſharp, peaked form is worn away, and now they have a flat 
and rounded form, and are partly ſurrounded by debris. Still 
nearer the ſea, the maſſes diſappear under the covering of de- 
bris ; and now vegetation makes its appearance, which increa- 
ſes more as we come to the flatter parts of the country. At a 
little diſtance from Loch-Staflin we obſerved a beautiful freſh- 
water lake, called Shiant, or The Sacred Lake. Its banks are 
covered with natural wood, and it is filled by numerous 


ſprings; ſo that its water is cool, clear, and refreſhing. It has 
not- 
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not eſcaped the particular regard of the inhabitants, who for- 
merly frequented it in great numbers, as it was reckoned ſacred, 
and capable of healing all diſeaſes. From this loch we walked 
for a ſhort way through corn fields, and then along a dreary 
moor, which was bounded, upon one fide, by the range of hills 
which extend to Portree, and, upon the other, by the ocean, and 
the diſtant mountains of the mainland of Scotland. The filence 
of the ſcene was broken only by ſounds which rendered it more 
diſmal—the mournful whiſtle of the plover, or the wild notes 


of the curlew ; while the ſullen roar of the ocean came at in- 


tervals upon the ear, as it heaved its mighty ſurges on the 
ſhore. The day, which was far ſome time extremely delight- 
ful, began to lour, the wind aroſe, and we ſaw the clouds ga- 
thering upon the neighbouring mountains. To avoid the com> 
ing ſtorm, we haſtened to. paſs the muir, that we might reach 
the path which leads acroſs the mountains. After a journey 
of ſeveral hours, we came to the bottom of the mountains : 
they were enveloped in clouds, and the rain was falling in 
torrents. Fatigued by a long march, and with our clothes wet 
and clinging about us, we had ſtill the ſteep aſcent of the moun- 
tains, which divide the northern part of the iſland, before us. 
We began to aſcend, and perſevered in climbing againſt the 
blaſt: the long heather, and the wetneſs of the ground, en- 
creaſed our toil; but at laſt we gained a conſiderable plain. 

L 2 Some- 


1 | "BIS 


Sometimes we were involved in impenetrable miſts ; but we 
could look back, at intervals, upon the plain country we had 
through the veil that furrounded us. As we continued to 
aſcend, the thickneſs of the miſt was terrible. Our guide be- 
gan to talk ſeriouſly of his doubts and fears; aſſuring us that 
frequently people, going in ſearch of cattle among the moun- 
tains, were overtaken by theſe miſts, and forced to fit quietly 
down, and wait for the morning. The firuation foreibly im- 
preſſed us with the truth of what he related; and we entered 
with a lively fympathy into the anxiety and deſpair, and vain 
ſtruggles, of thoſe who are left thus to wander alone. While 
we went mufing on our ſituation, and indulging in imaginary 
diſtreſſes, our guide pointed to the cairn of a poor ſhepherd 
who had periſhed. in the ſnow. It was the very ſcene that 
Thomſon muſt have painted, 


Where many hills aſcend, of unknown, joyleſs brow, 
And many ſcenes of horrid proſpect riſe, 


We could fancy we ſaw the unhappy man, with deſperate ef- 
fort, hurrying through the waſte, 
From hill to FRY ſtill more and more aſt ray, 


Impatient—throngh the drifted heaps, 
Muang with the thoughts of home: the thoughts of bome 
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- Hack on his nerves, and! call their vigour forth 
- In many 2 wein attempt —— till down be ſinks 
Beneath the ſhelter of the ſhapeleſs waſte, 
Thinking o'er all the bitterneſs of death. 


Having eentemplated the wnhappy fate of this poor ſhep- 
Rerd, we paid the tribute of a ſtone to. his cairn, and paſſed 
on. We found a narrow ſheep-track, by which we ſcrambled 
upwards, but the torrents of water. which were daſhing up- 
en all fides, rendered the aſcent very fatiguing, and ſome- 
times dangerous. At length. we reached the: ſummit, from 
which we were glad to deſcend quiekly towards the low coun- 
try. About half way down the mountain, the clouds appear- 
ed clearer, the ram was leſs- violent, and ſuddenly, as by en- 
chantment, we burſt from clouds, and ſaw the country fmil- 
ing below us. When we deſcended from the mountain the 
ſun was ſetting; che evening was placid and ſerene; all the 
landſcape was © mellowed by the gradual dufky veil.” We 
now. walked onwards when our fatigues were forgotten in the 
pleaſures of the hoſpitable family of Kingſburgh. 


I bis tract of country over which we had paſſed, appeared 
to be entirely compoſed of baſalt and wacken. . We now paſſ⸗- 
ed a few days at Kingſburgh, and then left with much regret 


a family, i 
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a family, to whoſe extreme kindneſs and hoſpitality, we had 
been ſo much indebted, during our ſtay in this part of the 
iſland. oy 


Mr Campbell, who was going to the fouth part of Skye, 
accompanied us to Portree. The hills in this direction are 
not of great height; but as we approach Portree, they be- 
come higher, and upon the ſummit of one of them chere 18 
ſaid to be the crater a volcano, where probably there may 
be ſtill ſufficient heat to revive the drooping ſpirits of ſome 
forlorn fire philoſopher ' as he wanders through this cold, 
bleak country. The ſtrata are either baſalt or wacken ; and 
the latter. often contains a very great quantity of zeolite, in- 
deed ſometimes. it forms nearly one half of the ſtone. 


Portree is a. harbour of conſiderable. extent, and capable of 
admitting veſſels of ſome. burden; it is beſides very ſafe, as 
it is well defended by the iſland of Rafa, from which it is 
only about three miles diſtant. Here there is a conſiderable 
thorough fare ; and as it 1s the principal market place in the 


iſland, of courſe there is an inn. There are in the Highlands, 


as in other countries, places where ſtrangers find bad accom- 
modation; but certainly the inn of Portree has ſeldom been 


equalled for dirtineſs: a traveller from among the Hottentots 


might 
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might well recogniſe the K7aa/, although ſo far removed from 
its cuſtomary fituation. Upon the north fide of the harbour, 

there are rocky cliffs, which increaſe in height from the inn 
to the entrance of the harbour, where they are very bold and 
ſtriking. Near to the inn, the cliffs are formed of a reddiſh 
coloured argillaceous rock, which is' much of the nature of 
ſandſtone, and contains pieces of baſalt, and'is alſo traverſed 
by baſaltic veins but the higher cliffs preſent a ſandſtone 
which contains numerous petrefaQtions, and alternates with ba- 
ſalt. This alternation of ſandſtone probably continues all 
along the ſhore to the muir near Loch Stafling. Upon the 
ſouth fide of the harbour I obſerved a ſtratum of coal, from 
one to two feet wide, reſting on baſalt, and covered by a ſimi- 
lar maſs from 16 to 20 feet high. In the coal I ſaw ſeveral 
pieces of carbonated wood, which could not poſſibly be diſtin- 
guiſhed from pieces of common carboniſed fir. This does 
not ſeem to be = common appearance, for Emmerling only 
relates two inſtances, the one obſerved: by Dr Reuſs, the other 
by Mr Flurl. As we approach the mouth of the Harbour on 
this oppoſite fide, the cliffs riſe to a great height, and are com- 
poſed of ſandſtone and baſalt, which alternate; and the baſalt, 
| from its being the leaſt deſtructible, ſeemed always to form the 
higher and more expoſed parts. The ſandſtone at a diſtance 


has the appearance of a breccia compoſed of great rounded 
maſles, 
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maſſes, but upon a nearer examination, I was ſurpriſed to find 
it in large oval or globular ſhaped maſſes, as is the caſe with 
many kinds of, bafalt, and ſome kinds of granite. | 


This appears alſo to be a rare phenomenon in other coun- 
tries, as I find it only mentioned by Dr Reuſs, who obſerved 
globular ſandſtone in the Bunzlauer circle in Bohemia“. Hav- 
ing procured a boat, we ſailed along the coaſt to Kaimiſkia- 
neveg, where we were told that coal had been diſcovered. 
The coaſt all the way is apparently ſandſtone and baſalt, be- 
ing a continuation of the ſtrata from the ſouth ſide of Portree 
harbour. Having landed, I obſerved in a cliff, about 40 feet 
above the level of the ſea, a ſtratum of coal, covered by baſalt, 
but unluckily the whole cliff was ſo concealed with vegetation, 
that neither the extent nor direction of the coal could be diſ- 
covered. Nearly at the bottom of this cliff I obſerved a great 
ſtratum of the common argillaceous ſanditone, and part of it 
was globular, like that at the harbour of Portree. From this 
towards Sconſer the cliffs are in general lower, but the ſand- 
ſtone is not now to be ſeen, baſaltic cliffs, as far as I examined, 
appearing to bound the coaſt. I cannot omit mentioning an- 
other appearance of coal, which I examined upon the coaſt 


oppoſite 


* Reuſs mineralogiſche geographie von Boehmen. B. 2. 45. 
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oppoſite to Clachan in the ifland of Rafay. It is a ſeam of cual 
about two inches wide, and viſible for about 30 fect, but it is 
waved in its courſe... The upper and lower ſides are bounded 
by ſhiſtoſe clay. Above this clay there is a thin ſtratum of Ly- 
dian ſtone, and this-is again covered by great cliffs of baſalt. 
From this the bafaltic rock continues nearly to Sconfer, where 
the high mountains connected with the Cullin groupe, now. 
make their appearance immediately on the ſhore. Above the 
poſt-houſe of Sconſer, - riſes the high hill of 'Glamoſcard, 
which we aſcended in arder to have a view of the Cullin 
mountains from this fade of the iſland. The ſhore and lower 
part of the mountain is farmed of red coloured argilaccous 
ſandſtone : to this facceeds a more compact and nearly filiceons 
ſandſtane, but it continues only for a ſhort way, for as the 
mountain becomes ſteeper, we find it formed of great ſtrata of 
porphyry and wacken, and both are traverſed by baſalt veins. 
Theſe ſtrata continue to the furamit of the hill, which has a 
burnt or reddiſh brown colour, owing to the cover of decam-: 
poſed porphyry. The neighbouring mountains, as feen from 
this elevation, ſeem to riſe ta a great height, and are ſeparated 
from each other by extenſive vallies, which have a ftriking ap- 
pearance, owing ta the red colour of the baunding mountains. 
In deſcending, we were obliged to take the lea-fide of the 
mountain on account of the violent wind; this was a fortu- 

Vox. II. M nate 
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nate accident, for while walking in this direction, I obſerved 
numerous fragments of yellowiſh, and green coloured, pitch- 
ſtone. This was to me an intereſting fact, as I had never be- 
fore obſerved pitchſtane among porphyritic rocks: I therefore 
examined all around very carefully, in order to diſcover. if poſ- 
fible whether it was diſpoſed in ſtrata or veins. I was nor fo 
fortunate, however, as to determine this point, on accbunt of 
the great covering of debris ; yet I am inclined to ſuſpect that 
it is difpoſed either in very thin ftrata, or in veins, as the 
quantity of debris ſeemed too ſmall, for ſuppoſing that great 
ſtrata exiſted near this ſpot. As the determination of the geo- 
gnoſtic relations of this foſſil, is an object of much conſequence, 
I wouldearneſtly recommend a careful examination of this moun- 
tain to future travellers. To do this at ſufficient keifure, it will be 
convenient to ſpend ſome days at Sconſer, and from this to ex- 
amine Glamaſcard, and the neighbouring mountains, where 
moſt certainly they will be able to diſcover the relative paſi- 
tion of the pitchſtone to the other rocks. To aſſiſt in this in- 
veſtigation, I may mention that pitchſtone has been found- 
among ſimilar rocks in different parts of Europe; thus in Miſ-. 
nia, great ſtrata of pitchſtone, are obſerved alternating with 
porphyry *. Eſmark, a well informed pupil of Mr Werner, 


* Emmerling Mineralogie. 
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deſcribes it as alternating with porphyry in Hungary; and 
Voight found it at the foot of Schneekops in the foreſt of 
Thuringia, among rocks of porphyry, but he does not men- 
tion whether it was in ſtrata or veins. 


From Sconſer to Broadford we ſailed along the ſhore'thto' 
the ſound formed by the iflands of Raſay and Scalpa, which 
was bounded on one. fade by lofty magnificent mountains. 
Theſe hills, as far as the weather would permit me to examine, 


appeared to be compoſed of porphyry ; and upon the ſhore, in 


place of the baſalt and ſandſtone, was formed a compound 


of felſpar and quartz, or what may be called granitel, which 
pears to reſt on limeſtone, and is traverſed by baſalt veins. 
At Broadford, the ſhore is very low, and continues ſo to the 
Kyles of Skye; the country 1s pretty flat, affording an agree 
able ' ſcene after ſo long wandering among mountainous rug- 
gedneſs. From Broadford to Cory, the country is low, but 
is bounded. upon both fides by hills, thus forming an irregu- 
lar valley, which extends to Loch Slepin, upon the oppoſite fide of 
the iſland. The low part of the valley, appeared te be principally 
compoſed of the above-mentioned granitel ; which, as is the caſe 
with the other, ſometimes contains a little chlorite ; and in other 
ſtances, ſeems paſſing to porphyry. Upon one fide, there is a 
| M 2 | range 
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range of blue limeſtone hills, which riſe from the ſhore at 
Broadferd, and continue increafing in - height to Suwardel, 
which. is the higheſt part; whence they run in an. irregular 
manner towards Loch Slepin. This limeſtone, which+is of 
a blue colour, is in many places traverſed by baſalt veins, 
which are often of great ſize, and run in different directions. 
Upon the oppaſite fide of the valley, Ben-na-callich. and the 
neighbouring mountains, form a. tremendouſly fublime boun- 
dary. As our time would not allow us to examine all theſe 
mountains, we agreed to aſcend Ben-na-callich ; we did this 
the more readily, as we knew from Mr Pennant, that from 
its ſummit, there was a. vaſt difplay of mountainous ſcenery. 
After leaving the houſe of Cory, on our way up the mountain, 
the firſt object which attracted our attention, was a fine white 
calcareous marle, which forms a bed of confiderable thickneſs. 
Upon examining particularly, L obſerved mixed with it, maſſes 
of white and grey marble; and theſe were ſeen in all the 
ſtages of decompoſition, until they formed a ſubſtance not di- 
ſtinguiſhable from the marle. This fact renders it probable, 
that the whole bed is formed. by. the debris which has. been 
waſhed from the neighbouring marble ſtrata. As we conti-- 
nued our aſcent, the mountains became more ſteep, and. we 
obſerved the crop of blue and white coloured marble, 
which formed a ſtriking contraſt with the brown burnt-like 


aſpect 
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aſpect of the heath. As I could not at this place diſcover how 
theſe marble ſtrata were diſpoſed, I deſcended into one of the 
numerous ravines which furrow the fide of the mountain, where 
we judged it probable that their poſition might be determin- 
ed. The bottom of the ravine was formed of white marble ; 
but upon the fides, I obſerved rocks different from any which 
had been ſeen in the other parts of the iſland; but unluckily, 
they were ſo difcompoſed and covered with debris, that I could 
neither determine their fituation with. regard to the marble, 
nor their particular nature. I therefore continued my exami- 
nation along the ravine, until I diſcovered the marble covered 
with a ſtratum of hornblende rock, which had much the ap- 
pearance of bafalt : and higher up the mountain, in another 
ravine, it appeared nearly in contact with a granitel fimilar to 
that which forms the bottom of the valley; but I could not 
determine whether there was any interpoſed hornblende rock. 
Befides this hornblende rock, I alſo obſerved maſſes of green- 
ſtone, and a porphyritic rock, which has a baſis of quartz pe- 
netrated with hornblende, and-immerſed in it a few cryſtals of 


Po . 


felſpar. This part of the mountain ſeems alſo to contain 
either ſtrata or veins of dark nearly leek-green-coloured pitch- 
ſtone : as I picked upſeveral fragments that wereſcattered among 
the heath—As we continued aſcending, the marble difappear- 
ed, and alſo che heather; the mountain fide being now covered 


with. 


_— 


and tedious. This debris is formed by the breaking down 


| writing, yet, an attentive examiner, is much ſiruck with the 
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with looſe ſtones, which rendered our further progreſs difficult 


of the granitel which forms the hill to its ſummit; it is dif- 
ferent in appearance from that of true granite, baſalt, or gra- 
nulated quartz; and although it cannot be characteriſed in 


peculiatity of its appearance. Amongſt the debris, I obſerved 
maſſes of greenſtone ; but had not an opportunity of de- 
termining, whether it formed ſtrata or veins. After ſeramb- 
ling over this debris, which covers ſo conſiderable a part of the 
mountain, we came to a green ſpot ; from whence, the aſcent | 
is eaſier, We now haſtened with eager ſtep towards the ſum- 


mit, and ſoon reached the cairn, which is upon the moſt ele- 


vated part of the mountain. Here, our moſt ſanguine expec- 
tations were more than realized, every faculty for a while ſeem- 
ed arreſted, until we could burſt into an exclamation on the 
vaſtneſs of the ſcene, and on the mighty and eternal power of 
him who framed ſo great a work. Before us, were many great 
vallies bounded by lofty mountains, whoſe ſteep ſides were 
red, owing to the powerful influence of the elements, and fur- 
rowed by the many torrents which collect during the dreadful 
ſtorms that often reign in theſe wilds. At a greater diſtance, 


the dark, lurid and terrible ſummits of the Cullin mountains 


retiring in majeſty among the clouds; thus dimly ſeen, adding 
much 
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much to the ſublimity of the ſcene. To che north, we obſerv- 

ed below us the low part of the iſland, with the iſles of Rona, 
Raſay, Scalpa, and Pladda: towards the eaſt and ſouth, the rug- 
ged mountains of the mainland appeared ſtretching in all the 
grahdeur of Alpine wildneſs to the point of Ardnamurchan ; 
and nearer, the iſles of Eigg and Rume added to the variety 
of this intereſting proſpect. We ſtood long enraptured with 
the wonderful ſcene; but the darkening of the ſky adino- 
niſhed us to ſhorten our ſtay, and haſten again to the valley. 
The clouds' were now ſeen driving through che glens, and co- 
vering the mountains with a dark veil; ſoon all was loſt in 
grand confuſion; what a few minutes before was clear and diſ- 
tinct, was now a troubled. ſcene of. tremendous: mountainous. 
peaks, ſhooting: above. the dark: clouds, . and reddened valleys 
 dimly feen: through: the driving miſt- and rain. We tock the 
lea fide of the mountain, and. ſoon. reached: the houſe of 
Cory . 


As tlie weather continued ſtormy, . we could not accompliſh- 
our. intention of examining the mineralogy of the country about: 
Loch Slepin, a: circumſtance. which I. regretted. very much, 


* Upon the ſummit of Ben-na- callich, I picked up ſeyeral pieces of porphyry 
reſembling that which forms the hill above Glamoſcard.. 
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as in all probability, it would have proved very inter- 
eſting. We therefore left the kind and hoſpitable family 
of Coryhattican, to take a view of Sleat, which is the 
moſt ſouthern pariſh in the iſland. Having reached Broad- 
ford, we walked through a dreary muir, to a ſmall bay 
called Loch- in-daal, which is nearly oppoſite to the wild and 
romantic arm of the ſea, called Loch-Huron. In this tract, we 
walked for ſeveral miles over a blue-coloured limeſtone, which 
by the action of the weather ſplits into thin rhomboidal-ſhap- 
ed maſſes, like the ſandſtone we obſerved near the Cock of Ar · 
ran. To this ſucceeds a red- coloured argillaceous ſariditane, 
which extends nearly to Loch-in-daal, when it is fucceeded by 
an argillaceous breecia. This rock, however, continues only for 
a ſhort way, when diſtinct primitive rocks, as gneifs, talcaceous 
ſhiſtus, and hornblende late, are ro be obſerved alternating 
with each other. The face of the country is now much altered 
in its appearance, the hills are eg and in place of brown hea- 
ther, are covered with graſs, and beautiful little tufts of natu- 
ral wood, with interſperſed caſcades, increaſe much the beauty 
of the ſcenery. As we proceed onwards, the country increaſed 
much in beauty; and at Armidale, the feat of Lord Macdonald, 


where we terminated our journey through this iſland, there is 


a ſweetly retired houſe and grounds, but in extremely bad 
order. As faras 4 could judge from a ſhort excurſion which I 


made 


s K 1 K. 


97 


made, ſouth from chis place, the ſtrata appear to be primitive 
to the extremity af the idand ; and theſe are principally tal 
caceous ſhiſtus, hornblende ſlate, and ſometimes chlorite late, 
| and all traverſed by baſalt veins. The Lorablende has ſome- 

times interſf * cryſtals of actynolite. 
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Outline of the MinzRALOGY of Rasar, Rona, and SCALPA. 


RASAY. 


ky HIS iſland, which is the property of James Macleod, Eſq. 
is about 15 miles long, and three miles broad : it is ſeparated 
from the iſland of Skye by a ſound about three miles over : it 
is low towards both extremities, but riſes to a conſiderable 
height in the middle, forming the hill of Dun-can. The ſhores 
are in general rocky, and in ſome places the cliffs riſe to a con- 
ſiderable height; but there are no caves of any conſiderable 


magnitude, nor is there a barbour in the whole iſland. 


Min- 
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| MinzRAL0cr.. The ſhore below Clachan, the pleaſant ſeat of 
the hoſpitable Mr Macleod, is formed of white-coloured argilla- 
ceous ſandſtone, diſpoſed. in horizontal ſtrata; but as we walk 
towards Sweniſh, we meet with argillaceous porphyry. At Swe- 
wiſh point the porphyry appears to lie on ſandſtone, and has, in 
many places, an iron- brown colour, owing to the decompoſition 
of the iron pyrites which it contains. As we proceed towards 
the ſouth part of the iſland, the porphyry ſtill continues ; but 
nearly oppoſite to Sconſer, in the iſland of Skye, I obſerved, on 
the ſhore, .blue-coloured limeſtone cropping through the debris, 


and it even continues to ſome height in the neighbouring 
grounds. At Rue-clachan, the moſt ſouthern part of the iſland, 
the porphyry diſappears, a ſandſtone breccia taking its place. 
In this breccia, beſides: the fragments of quartz, I obſerved 
ſmall ſtratulæ of red ſandſtone, and maſles of a very beautiful 
porphyry, with a blue-coloured baſis. From this, along a con- 
fiderable extent of the eaſt coaſt of the iſland, the cliffs are low; 
but, nearly oppoſite the-ifland of Scalpa, they riſe to a conſider- 
able height, and continue ſo to Brokel Caſtle. The prevailing 
ſtrata in theſe cliffs are ſandſtone and breccia, which alternate. 


The ſandſtone has frequently a calcareous baſis, and contains nu- 
merous impreſſions of ſhells, as pectines, &c.; and ſome ſpeci- 
mens of the pectines which we obſerved were from 6 to 8 inches 

N-2 long, 
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10 , and 4 or 5 broad. The ſandſtone, alſo, nat unoften con- 
thins pieces of bituminated wood. Having reached the cliff, 
which are nearly below the hill of Dun-can, we .afcended. by 
a narrow path, and ſoon arrived at the top. I obſerved.no 
intereſting variety of rock: the ſtrata, near the ſummit, being 
ſandſtone, which was in ſome places very hard; and upon the 
ſummit there were rocks of baſalt, which had a conſiderable ef- 
fect upon the compaſs. The view from this ſpot is very ex- 


tenſive; but what intereſted us moſt, was, the appearance of 
the north end of the iſland, and the iſle of Rona, which, from 
their rugged, grey, ſteril aſpect, and their riſing into low, irre- 
gular hills like Coll and Tirie, ſeemed to announce a ſimilarity 
of compoſition, We now deſcended from this towards Brokel 
Caſtle, and in our courſe met with much red- coloured argil- 
laceous ſandſtone, and in ſeveral places great maſſes of breccia. 
This caſtle is built upon a great rock of breccia, and is the moſt 
pictureſque and ſtriking ruin that we had obſerved. in any, of 
the Hebrides. A few yards from the caſtle, and immediately 


on the ſea-ſhore, the ſecondary ſtrata are terminated, when 
gneiſs and hornblende-rock begin. At a little diſtance from 
where the ſandſtone diſappears, I was ſo lucky as to. obſerve a 


ſtratum of breccia, compoſed of fragments of gneiſs, horablende- 
rock, and quartz, lying on the gneiſs: thus ſhowing the junc- 
tion of the primary with the ſecondary ſtrata, The ſtrata of 


gneiſs 
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gneifp botttinue to the northern extremity of the iſland, ſome- 

times alternating with hornblende ſlate, and traverſed by baſalt 
veins: thus confirming the conjecture we had made on the top 
of Dun can, that the north part of the iſland is of a ſimilar com- 
- poſition! with the iſlands of Coll and Tirie. The end of the 
iſland is ſeparated from the ſmall iſland of Rona by a narrow 
trait, in which lies the iſle of Mattea, which is compoſed of 
ſimilar rocks with this part of Raſay. As we return along the 
weſt fide, 'the ſame kinds of rock ſtill continue ; but, near to 
the iſland of Fladda, I obſerved a ſmall portion of ſecon- 
dary rock ſkirting the primary. As the appearances preſented 
by the junction of the different ſtrata, particularly that of the 
primary with the ſecondary, are highly deſerving of attention, I 
landed upon the ſhore of Raſay, in the ſound of Fladda, to ex- 
amine the ſecondary ſtrata I have juſt mentioned. Theſe ſtrata 
do not extend for more than 30 or 40 feet in all directions. The 
uppermoſt ftratum is an argillite, or ſheifer-thon ; and, below, is 
a ſpeeies of breccia, containing fragments of hornblende ſlate, 
gneiſs, quartz, and hornſtone ; and from under this ſtratum riſes 
the gneiſo which forms this part of the iſland. Theſe ſecondary 
ſtrata appear formerly to have been connected with thoſe in the 

iſland of Fladda, as it is entirely compoſed of ſecondary ſtrata 

of argillite and red ſandſtone; and, in a more extended view, 

Fladda 
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Fladda appears to have formed a part of the ſtrata which for- 
merly joined with the ſandſtone cliffs upon the ſhore of Skye. 
After leaving this junction, the coaſt continues formed of the 
uſual gneiſs, &c. until we come to Loch-Arniſh, where I ob- 
ſerved great ſtrata of breccia covering the gneifs.. Nothing cu- 
rious again occurred, until we landed upon that part of the 
| iſland, which is, I think, about due W. from the caſtle : here 
the gneiſs is covered with breccia, and the breecia is covered 
with red- coloured argillaceous ſandſtone ſimilar to that obſerv- 
ed near Brokel Caſtle. From theſe obſervations, it appears 
that the primitive rock occupies that · part of the iſland which 
is included in the ſpace marked A, in the map. 


The red ſandſtone, which I have now mentioned, is elevated : 
at an angle of 452, and dips to the W. and continues for ſome 
males, forming low ſhelving ſhores, or high cliffs; and as it 
riſes into the interior of the iſland, the extenfive, bare, expoſed. 
farface of the red ſandftone has a ſtriking appearance. As we 
proceed along the ſhore, we find. it ſucceeded by white-co- 
loured ſandſtone ; but this continues but for a. ſhort way: as, 
nearly oppoſite to Portree harbour, felſpar-porphyry makes its 
appearance, forming low cliffs upon the ſhore, or riſing upwards - 
ta within zo or 40 feet of the ſummit of Dun-can, thus form- 
ing the weſt fide, as the ſandſtone does the eaſt. It continues 

alſo 
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alſo to form the rocks upon the ſhore, and the hills, until we 
come within half a mile of Clachan, where baſalt rocks begin, 
and continue nearly to Mr Macleod's houſe. This baſalt does 
not riſe to any conſiderable height, and the porphyry is to be 
ſeen rifing from under it; but I was not ſo fortunate as to 
obſerve their junction. 


. The whole of the porphyry is evidently of ſecondary forma- 
tion, as it does not extend beyond the line A, which I have be- 
fore mentioned as the boundary between the primary and ſe- 
condary ſtrata. It ſeems to form the baſis of the ſouth part of 
the iſland ; and it is probably covered by the ſandſtone and ba- 
ſalt, or they may alternate with each other. A diſpoſition of 
ſtrata, pretty nearly ſimilar, has been obſerved in other parts - 
thus, Kohler, in the Miner's Kalendar for 1790, obſerves, that 
ſandſtone and porphyry are ſometames connected together, and 
it is chen of ſecondary formation; and, in the iſland of Ar- 
ran, we have already obſerved porphyry reſting upon ſand- 
* 
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THIS iſtand, which is alſo the property of James Macleod, 
| Eſq. of Rafay, is about four miles long, and ſeparated from 
Raſay, as 1 have before mentioned, by a narrow channel. It 
is bare and rugged, and riſes into irregular hills, like thoſe in 
the north part of Rafay : the-ſhores are wy and dangerous, 
and there is no harbour. : 


Minsz4z06r. The ſtrata, in general, db not differ much 
from thoſe that form the north end of Raſay.; being an alter- 
nation of gneifs, micaceous ſhiſtus, and horablende-rock:- 
Many granite, veins are to be obſerved-traverſing theſe ſtrata in 
diſterent directions, and they are from one foot to ten feet wide. 
They are to be diſtinguiſhed: at · a oonſiderable diſtance ; net on- 
Iy by their running in a croſs direction to. the ſtrata; but alſo, 
by reaſon of the great. ſize of the cryſtals. of. felſpar, which are 
ſometimes 12 inches long. The only other appearance of con- 
ſequence, which I had an opportunity of examining, was at 
TIuhumas 
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Tuhumas, or Biue-Bay: here there is a maſs of rock; which 
is compoſed of chalcedony, hornſtone, and quartz, from 12 to 
both ſides by gneiſa I regret i chat I had: not ſufficient leiſure 
to determine with certainty whether it forms a ſtratum or a 
vein: the determination of this point, however, is well deſerving 
the attention of mineralogiſts who may viſit this iſland. 


= * 
— — 
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THIS Gnall iſland, which is the property of Lord Macdonald, 
is about 24 miles long, and 1 mile broad: it is hilly, and 


the ſhores are low. 


M [NERALOCT. At Mr Macdonald's houſe, the ſhore is low, 
and is formed of blackiſh-coloured argillaceous ſandſtone, 
which contains numerous impreſſions of ſhells and zoophytes. 
This ſandſtone, with an alternation of limeſtone, continues 
to the northern extremity of the iſland: here, however, a red- 
coloured ſandſtone, alternating with common ſandſtone-brec- 

Vor. II. cia, 
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cia, makes its appearance, and continues around the whole eaſt 
and ſouth ſides of the iſland, until we again come to Mr Mac- 
donald's. The higher parts of the iſland are entirely compoſed. 
of a granite] ſimihar to char of Ben-na-cailigh ; but I could not 
determine its fituation with regard to the ſandſtone : it is pro- 
bable, chat the . covers it. 
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CHAP, XXIII. 


Deſcription of the Foss1L.s mentioned in the preceding Chapters. 


SIEN ITE—GCulln Mountains, above Rue-dunan. 


The ſienite of theſe mountains, like that of the iſland of At- 
ran, is ſmall-grained, and extremely compact, and alſo varies 
much in the proportion of its conſtituent parts. I ſhall not 
now give any more particular deſcription, as it would be pretty 
nearly a repetition of what I mentioned when deſcribing that 
of Arran; and have only to mention, that we frequently meet 


with beautiful neſts of glaſſy actynolite diſperſed through ir. 


O 2 


WACREN 
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hie has che common character of wacken ; but it 7 „in- 


| rerſperſed; balls of calcareous ſpar, zeolite, and bp rock. doc 
in in balk and irregular pieces, 


The SOAP-ROCK, or STEATITEs, has the following cha- 
raters— - 


Colour. White, greeniſh white, dark green, and ſometimes 

brown and blue, 

Luſtre. None. 

Tranſparency. Allows light to paſs freely through the edges, 
but is alſo ſometimes nearly opaque. 

Fracture. Fine ſplintery. 

Hardneſs. Scrapes eafily with the nail. 

Trace—upon paper, is glimmering, and takes a polifh with the 
nail ; and feels greaſy. TL 


The white kind is marked by dendritiea Sgures, und is. the 


fame with the chalk of Briancon, and, intermixed with it, are 


frequently beautiful white fibrous zeolites. It is uſed in Corn- 
| wall 
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wall for the making of porcelain ;- and were it found in conſi- 
derable quantity in Skye, might alſo be of conſiderable value. 


At a meeting of the Electoral Academy of the Uſeful Sciences 
at Erfurt, C. A. M. Baron Von Dalberg read a pager on. ſteati- 
tes, in which he ſhewed, chat, when cut into figures, ang then 
burnt in a cloſe veſſel, it acquires a hardneſs that ; will refit the 


file. He alſo related a ſeries of experiments he had made, on the 
method of giving a durable dye to hardened ſteatitee; by which 
it appears, that it may be made to imitate the moſt eſteemed 
and beautiful kinds of ſtone. In the ſpecimens laid before the 
Society, the hardened ſteatites had taken a very remarkable 
degree of poliſh, and the heads chat were cut on it were very 
beautiful. F 


LYDIAN. STONE, which covers the Coal, in Skye, 
oppoſite to-Clachan, in Raſay. 


Colour. Black. 

Zuſtre. Faintly glimmering.. 

'Tranfparenty.* None. 

Hardneſs. - Gives fire very plentifully with ſteel . 
Fracture. Uneven, with a tendency to the conchoĩdal. 
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This ſtone is deſcribed by Pliny, who mentions that it is 
found in great plenty in Lydia, in the leſſer Aſia. It was much 
uſed by the antients as a touchſtone for trying the purity of 
gold or ſilver. It is now known, however, that any ſtone, which 
has a black colour, and a ſufficient degree of hardneſs, will an- 
fwer equally well. T1 160 Sewn 57, 
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SHISTOSE CLAY, which covers the Lydian Stone. 


Colour. Black. "IP 

Luftre and Tranſparency. None. 
Fracture. Even; in the groſs, ſlaty. 
Hardneſs. Yields with difficulty to the Enife. 


Streak. Dark-brown. 


PORPHYRY—4#7/ of Glamgfeard, Skye. 


This porphyry has, in ſome inſtances, a baſe of hornſtone; 
in others, has more the appearance of indurated clay. It has 
cryſtals of white and red felſpar, and alſo quartz, diſperſed 
thro' it. By decompoſition, it becomes white, and ſometimes 
brown. 


PITCH- 
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HTCHSTONE— Hil! of Glamoſeard, Sl ye. 


" 


Colour, Dark reſin- brown. 
Luftre. Reſiny, and nearly ſtrong —_—_ 9 
Tranſparency. Tranſmits light at the edges; but, in thin pie-- 
ces, it is ſemi- tranſparent, and has a fine amber colour. 
Fracture. Uneven; and conchoidal. 
Hardneſs. Does not yield to the. knife, and * a few ſparks 
with ſteel. . 
Iaterferſed there are à few- cryftals, which" appear to be 
——_ Iu 


Blackiſh-green -PITCHSTONE—Z1! of Glamoſcard, Shve. 


Colour. Light blackiſh-green- 

Luſtre. Waxy. | 

Tranſparency. None. 

Fracture. Uneven, with a number of rounded, diſtin” con- 
cretions : in the groſs, it is frequently ſhiſtoſe. 

Hardneſ5. Gives fire very difficultly with Reel. - 
Has, diſperſed, a few cryſtals of white felſpar. 

In 
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In ſome ſpecimens this Pitchſtone has the following cha- 
racters | 120 ae 


Colour. Pretty dark blackiſh-grren. 
Laſire. None, or extremely little. | 
Tranſparency. | 
Fracture. Even, with a — to conchoidal. 
Hardneſs. Gives fire 3 with ſteel. 


None. 


It is alternated with layers of a 88 fubſtance 
which reſembles hornſtone, and a few cryſtals. of felſpar.. are 


diſperſed through it. This ſeems to be one of the links of a 
gradation to hornſtone, or ſome fimilar rock. | 


- 


WACKEN, which alternates with the Porphyry, 
upon the Hill of Glamoſcard, Shye. 


Colour, Light greeniſh-grey. 
Luftre and Tranſparency. None. 


Hardneſs. Yields rather wich difficulty to EE knife, 
Streak. Light grey. 


Smell, Strong earthy. 


It 
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It contains frequently vellowiſh- gneca [eploured cryſtals, 
probably actynolite, and ſometimes reddiſh cryſtals. of fel- 
ſpar. 


51 (lis at ©3 »11Aoque yd n: : J v W.. Aub 
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GRANITEI. 
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This rock; which forme the upper part of Ben-naedailich, 
in Skye, is compoſed of white- coloured felipar, and quartz; 
and, intermixed, there are a few: dark-green point, which 
appear to be chlorite. Iron pyrites is ſometimes? obſerved 
and this, by decompoſition, gives a reddiſh tinge to the 


mountains. 


MARBLE—Cory, Ste. 


1/t SPECIES. 
Colour. White, and veined with aſh-grey. 
Lauftre. None. | 
Tranſparency. Tranſmits light at the edges. 
Vor. II. P 


Fracture. 
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Fradure. Even, fine ſplintery. f | | 
Hardneſs. Fils wi fan ase, to the hai. 


Ic is very heavy; and, by expoſure to the air, it waſhes 
down into a powder, and forms calcareous marle. 


2d SPECIES. 
Colour. 88 


Lure. e eee eee 
very minute foliæ. | 


Tranſparency. n 
Fracture. Coarſe ſplintery. 


Hardneſs. Yields pretey eaily to the knife | 


It feels very heavy; and is variegated by beautiful ci-- 
tron-yellow coloured. ſtripes, which. traverſe it in different 
directions. Theſe yellow ſtripes ſeem to be owing to an 


intimate combination of chlorite, or hornblende, with the 
marble. 
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3d SPECIES. 
Colour. Snow-whaite. 
Luſtre. None; or extremely little, from very minute 
foliz. - -/ | | 
Tranſparency. Tranſmits light at the edges. 
Fracture. Even, or very minately granularly foliated. 


Vp 2 . « 4 ; 


Feels very heavy: Sometimes it has a brecciated appearance, 
from its containing maſſes of marble of a harder texture. By 


eee? * 45 i, 
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Ath SPECIES. 6 I2f16. ; 31 
| Colour. Pure white, mixed with bluiſh grey. 
Lure. Pretty conſiderable, from the number of foliz. 
Tranſparency. | Allows light to paſs at the edges. 
Fracture. Granularly foliated. 2 MILE 
Hardneſs. Yields pretty eaſily to the knife. 


This ſpecies differs from the fine marble of Carrara, only in 
the ſlight admixture of the bluiſh-grey colour. 
P 2 FELSPAR 
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FELSPAR PORPHTR LN. 

This porphyry has a baſis which is compoſed of minute cry- 
ſtals or grains of felſpar and quartz, wich generally a fem ſpecks 
of hornblentle ar chlorite ; and an this baſis there appear pretty 


large cryſtals of-reddiſh: or white-caloured' felſpar, and ſome- 
times cryſtals of quartz. Often it is merely a compound of 


cryſtals of felſpar and quartz, forming a ſtone like that of Ben- 
phyry ot Werner, in coritaining à greater proportion of felſpar, 
and comparatively little hornblende. Eſmark * informs us, 
that the Schemnitz and Cremnitz mining- fields, in Hungary, 
are ſituated in fienite-porphyry ; and alſs, that he obſerved'it 
alternating and paſſing into clay-porphyry. This latter fact 
ſhows us that ſimilar alternations and gradations may be diſ- 
covered in Raſay; as I remarked clay-porphyry, in ſeveral parts 
of the iſland, intermixed with the felſpar-porphyry.. 


Indigo- 


Neues Bergmanniſches Journal, bande 1, 2. 
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en coloured HORNST ONE — u. 


Y 


Colowy; Pretty dark indigo- blue wo n 0 
Libre und Tranſfarency. None. | 

Frafture. Even, with a act to the conchoidal. -. 
Hardneſs. Strikes fire very plentifully with Neel. 
Smell. Faint earthy... 


. $5 _ * a . — 
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It has, diſperſed through it, yellowiſh- coloured cryſtals of 
felſpar, and alſo quartz of the ſame colour, which is ſome- 
times in the form of ſix-fided pyramids. This beautiful ſpe- 
cies of porphyry ſeems-to be intermediate between clay and 
hornſtone- porphyry, but, by reaſon of ts „ it is more 
of the nature of hornſtone. | 


Colour. . Grey, brown, or greeniſh. . 

Litre. Glimmering, with a greaſy luſtre. 

Tranſparency. Allows light to paſs eaſily through it. 
Frafure. 
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Fracture. Compact; ſometimes paſſing to the ſplintery. 
Hardneſs, Gives fire with ſteel more plentifully than flint. 


Ir is ſometimes intermixed with the gneiſs, in which it lies; 
and very thin ſtripes of a yellow and white-coloured ſubſtance 
alternate with it: ſo that, at firſt fight, — 
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 CHALCEDONY, penetrated with Hornblende Nona. 


Colour. Siſkin-green, of various ſhades; and ſometimes dark 
leek, or mountain green. 

Luftre. None, or hardly perceptible ns, bra 

Tranſparency. It has more or leſs tranſparency, according to 
the intenſity of the green colour. If che colour is very pale, 
the tranſparency does not differ from common chalcedony ; 
but as the colour approaches to dark leek-green, it becomes 
leſs tranſparent, until it is quite opaque. 

Fracture. Compact, even, and ſometimes ſplintery. 

Hardneſs. Is much the ſame with chalcedony, excepting when 
much hornblende is combined, when it .is ſomewhat ſofter, 
and has a greater ſpecific gravity. 


QUAR TZ 
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Sometimes the quartz has a beautiful green colour, owing 
to diffuſed hornblende; and frequently the nearly- tranſparent 
quartz is variegated with beautiful ſpots and ſtripes of a fiſkin- 
green colour: thus forming a beautiful foſſil. It is alſo to be 
obſerved of a red colour; and, being mixed with the common 
quartz, it is not unlike a granitel. 


Obſervations on PEAT. 


As this ſubſtance is mentioned 1n all the Syſtems of Mine- 
ralogy, and as it occurs in great quantity in the Iſlands which 
I have juſt deſcribed, I do not think it neceſſary to apologiſe 
for the publication of the following obſervations and experi- 
ments. I propoſed, in a former work *, to continue my in- 
veſtigations with regard to this ſubſtance, and had begun a new 
ſeries of experiments, when the Highland Society, by offer- 
ing a prize of 50 guineas for the beſt account of Peat, indu- 
ced me to wait the publication of theſe prize eſſays, which will, 


no 


* Outline of the Mineralogy of the Shetland Iſlands. 
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no doubt, contain many new obſervations and experiments. 
If, however, the experiments, communicated in theſe memoirs, 
be different from what I had begun, I will certainly continue 
the plan I had laid down. 


This curious and uſeful ſubſtance has been long known as 
an article of fuel to the inhabitants ef the North of Europe, 
and uſed as ſuch, in thoſe regions where no coal has been 
found, to defend the inhabitants from the rigors of a frozen 
climate. The learned Torfœus informs us, that its uſe was 
firſt made known to the inhabitants of the Orkney and Shetland 
iſlands, by one Einar, a Norwegian, who, from that circum- 
ſtance, was named Torf Einar. It ſoon after this came into 
very general uſe, and is now the only fuel of many parts, not 
only of the iſlands and Highlands of Scotland, but of other 


nations in the North. 


In deſcribing the general appearance of a peat moor, we 
may conceive an almoſt entire flat of ſeveral miles extent, of a 
brown colour, here and there marked with tufts of heather, 
which have taken root, owing to the more complete decompo- 
ſition of the ſurface peat ; no tree or ſhrub is to be ſeen; not 
a ſpot of graſs to relieve the eye, in wandering over this dreary 


ſcene. A nearer examination diſcovers a wet ſpungy ſur- 
Vol. II. 2 face 
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face, paſſable only in the drieſt ſeaſons, or when all nature is 
locked in froſt. The ſurface is frequently covered with a 
ſlimy black-coloured ſubſtance, which is the peat earth, fo 
mixed with water, as to render the moſs only paſſable by leap- 
ing from one tuft of heather to another. Sometimes, how- 
ever, the ſurface of peat moſſes has a different aſpect, owing 
to the greater abundance of heath and other vegetables, as the 
ſchoeni, ſcirpi, eriophora, &c. but this is principally the caſe 
with ſome kinds of what are called Muirlands, which contain 
but little peat, being nearly compoſed of the interwoven. fibres 
of the roots of living vegetables. 


Many different ſpecies of peat might be deſcribed, but ſuch 
an inveſtigation 1s not fuited to my preſent purpoſe ; I ſhall 
therefore content myſelf with mentioning the ſubſtance in a 
general way. Quick moſs (as it is called) is a ſubſtance of a 
more or leſs brown colour, forms a kneadable compound, and 
when good, cuts freely and clean with the ſpade ; but when it 
refiſts the ſpade, by a degree of elaſticity, it is found to be leſs 
compact when dried, and is of an inferior quality. The beſt 
kinds burn with a clear bright flame, leaving light coloured 


aſhes ; but the more indifferent kinds, in burning, often emit 
a diſagreeable ſmell, and leave a heavy red-coloured kind of 
aſhes. In digging the peat we obferve that, when firſt taken 


from 


from the pit, it almoſt immediately changes its colour, and in 
time becomes more or leſs of a deep brown or black colour; 
and the peat matter becomes much altered, being incapable of 
forming a kneadable paſte with water. When dry and re- 
duced to powder, as it is often by the action of the weather, 
it forms a blackiſh-coloured powdery matter, capable of ſup- 
porting vegetation, when calcareous earth is added. Peat 
earth is very retentive of moiſture, which circumſtance affords 
us a ſatisfactory explanation of the floating iflands, obſerved 
in many places of Holland, as Friſe, Breme, Groningue, Ol- 
denburg, &c. Theſe are cauſed by the peat earth or turf, re- 
taining ſo great a proportion of water as to float immenſe maſ- 
ſes of it, which are driven about upon the ſurface of lakes, or 
are floated upon the land itſelf. This is fo well known in Hol- 
land, that tracts of moſs, of great extent, are ſecured by means 


of chains, &c. 


Peat is found in various ſituations, often in vallies or plains, 
where it forms very extenſive deep beds, from three to forty 
feet deep, as thoſe in Aberdeenſhire ; it alſo occurs upon the 
ſides of mountains, but even there it is generally in a horizon- 
tal firuation. The tops of mountains, upwards of two thou- 
ſand feet high, in the Highlands of Scotland, are covered with 
peat of an excellent kind. In Germany, it is alſo found at 


Q 2 very 
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very great heights ; thus, the Blogſberg, a high mountain in 
Lower Saxony, and the Brohen, the higheſt mountain in the 
Hartz, are covered to their ſummit with peat. It is alſo found 
in ſituations nearly upon a level with the ſea; thus the great 
moſs of Cree in Galloway, lies cloſe upon the ſea, on a bed 
of clay, little higher chan flood-mark at ſpring tides ; Locker- 
moſs, hard by Dumfries, about ten miles in length, is only a 
few feet above high water mark; in the iſland of Lewis, one 
of the Hebrides, there is an extenſive plain, about thirty miles 
long, covered with peat moſs, having its ſurface very little e- 
levated above that of the ſea. In other places, as in Holland, 
a kind of peat is obtained by dragging mud from the bot- 
tom of canals, and moulding it into, the form of bricks ; this 
ſpecies 1s alſo often taken up upon the flukes of anchors, on 
the coaſt of Holland, and. is. ſometimes caſt aſhore in ſtormy 
weather, which has led ſome ſpeculators to imagine that it is 
of marine origin. In the harbour of Oban in Argyleſhire, one 
part of the bottom appears to be formed of quick moſs, which 


affords no ſure anchorage, The depth of the ſea is there a- 
bout twenty fathoms *. 


Sometimes peat 1s to be obſerved alternating in. thin ſtrata 


with ſand or clay: of this, I have obſerved inſtances. in the 
Orkney 


* Anderſon's Treatiſe upon Peat Moſs, 


Orkney iflands ; and in the ſecond volume of the Journal des 


Mines, I find fimilar appearances noticed in France. 


It appears to be peculiar to cold climates, which is one of 
the innumerable inſtances of the wiſdom of nature in provid- 
ing the inhabitants of a cold country, with a material ſo ne- 
ceſlary for their comfort, and even their exiſtence. Dr An- 
derſon, in his Treatiſe upon Peat, remarks, that it is not com | 
fined to cold climates, as he had ſpecimens of real peat ſent | 
from the iſland of Sumatra. Itis not improbable that a ſub- 
ſtance reſembling peat in ſome of its properties, may be found 
in the warmeſt countries, when we reflect that decayed vege- 
table matters, in a certain ſtage of their decompoſition, have 
an appearance ſo like peat, that they want only compreſſion 
to form a ſimilar ſubſtance. On this account, it is not ſur- 
priſing, that ſomething of this kind ſhould occur in the war- 
mer regions; but great maſſes of matter like our peat, can 

hardly exiſt in the Tropical regions. This obſervation is ren- 
dered more probable from the following remarks : In Scot- 
land, it is . that the peat, at the bottom of a moun- 
tain, is more decompoſed than at its top, and the wood of 
moſſes is more freſh upon the higher part of a mountain than 
at its lower. It is alſo remarked, that the peat of the South of 
England 1s more decompoſed than that of the North of Scot- 


land ; 


126 ON PEAT. 


land ; and the peat of France has more of the coaly appear- 
- ance, than that of England. In France alſo, Mr Arthur Young 
remarks *, that the peat is never found in the low lands, but 


under cover of vaſt fize ; and it is only in the higher regions, 

where the climate is more temperate, that it is to be obſerved | 
upon the ſurface, All theſe facts ſhow us, in a ſatisfactory 
manner, that as we .advance towards the warmer climates, the 


vegetable matter is more and more decompoſed, until we ar- 
rive at the Tropical regions, where, in all animal and vegetable 
matters, putrefaction proceeds ſo rapidly, as to prevent the 
formation of any body of this fubſtance. 


It will not be foreign to my preſent purpoſe, to mention, in 
a curſory manner, the moft remarkable undecompoſed vege- 


table matters, which have been obſerved in our peat moſſes, or 
bogs ; particularly as writers have endeavoured to draw con- 
cluſions, with regard to the time and mode of formation of 
peat, from the appearances which theſe bodies preſent. 


1. FIR or PIX R. This tree more frequently occurs, than any 
other ; it is found of various fizes, ſome having been dug about 
one hundred feet long, perfectly ſtrait, with branches growing 


IN 


* Travels through France. 
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in a circular form ; as is the caſe with the pine tribe. It is 
remarkable, that in ſach fituations the wood has often loſt its 
latitudinal adheſion, which renders it ſoft ; but that the lon- 
gitudinal fibres are ſtrong ang tough, fo that they are ſplit, 
and twiſted, to form halters for cattle, as in Aberdeenſhire. 


2. OAk. In all the low moſſes, in Scotland, this tree is the 
principal one which is to be obſerved, and is generally found 
wanting the bark, which ſhews that the wood had been long 
dead before it had been enveloped in the moſs. In draining 
Hartfell level, in Yorkſhire, oak trees were found, not lefs than 
100 feet long. They were black as ebony, in excellent pre- 
ſervation, and ſome of them ſold, in the middle of the laſt cen- 
tury for 151. a tree. One of them, which is particularly de- 
ſcribed, was about one hundred and twenty feet long, twelve 
in diameter, at one end, and ſix at the other ; and 201. was 
offered for it. Beckman: alſo informs. us, that wood which 
has long lain under water becomes black, and looks as if 
charred ; it however loſes none of its toughneſs or compact- 
neſs; and many trees, dug up in Holland from the turf earth, 
are employed there for ſhip- building. Dr Anderſon re- 
marks, that he never ſaw a piece of oak taken from a peat 


moſs, 


* Beckman, 6 vol. New Tranſactions of the Royal Society of Gottingen. 
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| moſs, which could be uſed in workmanſhip, like the. ſtakes 


which were lately taken from the Thames, and ſaid to have 
been placed there by Julius Cæſar; from this he concludes 
that moſs does not preſerve wood ſo long as water. This, 
however, is contradicted from the facts obſerved at Hartfell - 
level, and that mentioned by Beckman. 


3. Bixcn. This tree alſo frequently occurs in our peat 
moſſes, but its wood is not ſo reſinous as that of the fir, nor 
has it the hardneſs of the oak; on theſe accounts it is ſeldom 
found in a ſtate of good preſervation; the bark is generally 
the moſt entire, which may depend upon the great quantity of 
reſin which it contains, which enables it to reſiſt the all power- 
ful hand of time. | 


The alder, yew, willow, aſh, and ſeveral other trees, have 
been dug out of our moſſes; but any detailed account of theſe 


would lead me to a great deal of unneceſſary deſcription : 1 - 


may here mention, however, that, beſides trunks and branches 
of trees, we alſo ſometimes diſcover their more delicate parts 
in a Nate of preſervation : thus, the leaves have been obſerved - 
well preſerved. Seeds, which have a remarkable power in re- 
ſiſting the influence of the weather, have been found in peat 


moſſes; thus we have inſtances of fir cones and hazel nuts; 
the 
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the kernel of this laſt was deſtroyed, and the ſhell, which is 
very indeſtructible, was freſh. 


Beſides trees and herbaceous plants, another tribe deſerve to 
be particularly noticed, which are the muſci. Theſe plants are 
fond of moiſture, and, with a ſufficiency of room to ſpread up- 
on, and a cold climate, grow very faſt and luxuriantly. Of 
theſe the moſt remarkable is the ſphagnum paluſtre of Linnz- 
us, which is found. in great abundance. in all: peat diſtricts, 
particularly in thoſe places where the. ſoft white. peat abounds ; 
this peat 1s found ſeveral feet deep, and is. nothing but a col- 
legion af the ſphagnum, which we can obſerve more or leſs 
decompoſed. as wwe go downwards; at laſt its texture diſap- 
pears, its colour changes, and it cannot be diſtinguiſhed fron . 


the common brown peat. . 


T. have in my poſſeſſion ſpecimens of a ſubſtance, which was 
found in the peat moſſes of the Highlands; it anſwers to the 
Bergfet of the Germans, the Mineral Tallow of Mr Kirwan. 


Deſcription. Colour, white; has nearly the reſemblance of 
tallow, feels greaſy, and ſtains paper as- tallow does; flames 
with much ſmoke, leaving a pretty light coaly matter. It is 
brittle like tallow, but its ſpecific gravity is conſiderably leſs. 

R A 


A ſubſtance ſimilar to this was found ſome years ago by 
peaſants on the coaſt of Finland, afterwards in one of the 
Swediſh lakes; and, more lately, Dr Babington informs us 
that it is found in great quantities in New Holland. Some 
have imagined that it is tallow which has been acciden- 
tally depoſited along with the peat, and, by long expoſure 
to the influence of the vegetable juices, may have been 
altered. This cannot be the caſe, as we are utterly unac- 
quainted with any fuch changes; and beſides, the circum- 
ſtance of its being found in great quantity in New Holland, 
leads us to ſuppoſe that it is not accidental. The editor of che 
Bibliotheque Britannique ſuppoſes that it is a Gubſtance Gmilar 
to the fatty matter into which the muſcular fibre is converted, 
when long expoſed in particular-fituations. 


A great number of extraneous ſubſtances have alſo been 
found in peat moſſes, ſometimes at conſiderable depths ; from 
their appearance, declaring, in certain characters, the great an- 
tiquity of ſuch moſſes. Many curious inſtances of this kind 
might be mentioned ; one in particular deſerves to be noticed. 
In digging a moſs at Axholm, in Lincolnſhire, the body of a 
woman was found pretty freſh, her hair was unaltered, her 
nails were rounded, and her ſkin was tanned, ſoft and phable ; 
ſhe had antique ſandals upon her feet, which renders it proba- 

ble 
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ble that ſhe was of the Roman æra. Another curious inſtance 
occurred in Shetland ; in digging a peat moſs, the body of a 
man was found well preſerved, which, it was ſuppoſed, could 
not have been in the moſs leſs than eighty years. In the Iriſh 
moſſes the horns of the mooſe deer have been found; in our 
own, the head and hoxns of the urus occur.” Dr Walker has 
in his poſſeſſion a drawing of. the head and horns of a deer, 
found in a peat moſs, of a. ſpecies now no longer found in 


Britain. Other ſubſtances occur in moſſes ; thus, fragments 
of very ancient dreſs, and many inſtruments of human induſ- - 
try have, at different times, been diſcovered. 


ANALYs1$ or THE PEAT OF GLEN-CLor, . 
ISLAND. OF ARRAN. 


Character. 8 
It is of a blackiſh brown colour, pretty much intermixed 
with undecompoſed vegetable matter, which renders it rather 
looſe. in its texture. 


Na Solution 
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Solution in Water. * 


. 1. I took one thouſand grains of powdered peat, boiled it re- 
peatedly with diſtilled water, until no more could be diſſolved, 
then dried, weighed, and found eight hundred grains re- 


Maining. 


Jhe 


'* Lord Dundonald remarks, I chat « the ſulphuric acid, when concentrated, 
| as in a fimilar manner to that of alkaline ſubſtances, in che reſolution or deſtruc- 
tion of animal and vegetable ſubſtances, diſengaging from them certain gaſſes, and 
forming therewith certain ſaponaceous and ſaline-compounds. Theſe ſolutions or 
extracts are of a reddiſh-brown colour, fimilar to that produced by the action of 
alkaline ſalts on oxygenated peat. On the principles already ftated, the vitriolic 
| acid may be uſed beneficially' to decompoſe, and bring into action the inſoluble 
matter accumulated in ſoils, by the combination of the. phoſphoric and ſoreline 
acids, with calcareous matter.” The action of the ſulphuric acid upon vegetable 
| ſubſtances engaged my attention five years ago, and in a paper read to the Royal 


Medical Society of Edinburgh, I endeavoured to ſhew (what has been ſince done 
more ſatisfactorily by Vauquelin and Fourcroy) that acetous acid is formed; that 
a portion of carbonaceous matter, deprived of hydrogen, remains in ſolution, and 


that carbon is ſeparated. It is certain that alkalies exert no ſuch influence upon 


vegetable 


+ A Treatiic of the conneQiion of Agriculture with Chemiſtry, 4to, by the Earl of 
Dundonald. 
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The ſolution had a deep brown colour, with a ſlightly bitter 
. taſte ; tinged litmus paper; and, by expoſure to the air for 
ſome time, part was precipitated in an inſoluble ſtate. 


2. By paſling the oxygenated muriatic acid through this ſo- 
lution, a precipitation of a dark-browniſh matter immediately 
takes place, ſimilar to what we obſerve by paſſing this acid 


through other vegetable infuſions. 
3- Cauſtic 


vegetable ſubſtances; in the. preſent inſtance, they only diſſolve a portion of 
brown dehydrogenated matter, without cauſing any alteration in the proportion of 
the conſtituent parts. Their action upon animal ſubſtances, however, is more 
nearly allied : Vauquelin found, that ammonia was formed by the action of this 
acid; and I have reaſon for ſuſpecting that a ſimilar change is produced by the 
agency of potaſh or ſoda upon the muſcular fibre. A ſeries of experiments, which 
my father was lately engaged in, at the defire of the honourable Board of Truſ- 
tees, led me to make this obſervation. We found that the muſcular fibre of fiſh, 
formed a brown-coloured ſolution, by treating it with the cauſtic potaſh or ſoda : 
during the ſolution, a ſmall quantity of ammonia was formed, but in a far greater 
proportion, when tallow is added and the boiling continued. During this ext1ica- 
tion of ammonia, a blackiſh-coloured matter falls to the bottom, which is not act- 
ed upon by alkalies; in ſhort, it appears to be the carbonaceous matter of the 
muſcular ſibre. This change appears to be a nearly complete decompoſition of 
the muſcular fibre, its hydrogen and azote ſorming the ammonia, whilſt the carbo- 


naceous matter is left behin , forming the inſoluble matter. Vide Nicholfon's 


Journal. 
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3. Cauſtic ammonia, or carbonat of potafn, did not cauſe 
any precipitation in the ſpace of twelve hours. 


4. Pruſſian alkali did not afford any traces of the combina- 
tions of iron, copper, or zinc. 


5. Lime water formed a copious brown - coloured preci- 


pitate. 


6. Muriat of barytes, nitrat of ſilver, ſulphat of iron, ſul- 
phat of copper, cauſed conſiderable precipitations; but nitrat 
of ammonia, muriat of ſoda, muriat of ammonia, did not pro- f 
duce any change. 


The ſolution, being evaporated, left a blackifh-brown / co. 
loured reſiduum, which had no peculiar ſmell. It preſents the 
following charaQters :— 


| a. Not ſoluble in ſpirit of wine, except by a boiling - 


heat. 
3. Difficultly ſoluble in water, without the aſſiſtance of 
heat. 


c. Soluble 
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c. Soluble in cauſtic ſoda, at the common temperature, or 
when heated. 


d. Soluble in cauſtic ammonia, in the ſame manner. 


7. A quantity of the reſidue being put into a retort, con- 
nected with a pneumatic apparatus, a gradually-increafing heat 
was applied, when the following appearances were abſerved. 
At firſt, water paſſed over, quite colourleſs; after ſome time, 
it was tinged brown; and towards the end of the operation, 
when no more brown liquor came over, carbonic acid, and 
carbonated hydrogen, paſſed in conſiderable quantity. No oil 
or ſaline matter could be detected, and not the leaſt traces of 
ammonia could be perceived. The carbonaceous reſidue was 
of a blackiſh- brown colour ; inſoluble either in hot or cold wa- 
ter, but eaſily ſoluble in a weak ſolution of cauſtic ſoda. 


The eaſe with which this carbonaceous matter is diſſolved in 
weak ſolutions of alkali ſhows, that it contains a conſiderable 
portion of hydrogen ; (at leaſt this is the explanation given by 
modern chemiſtry :) for I find it impoſſible to diſſolve any per- 
ceptible quantity of charcoal with ſuch ſolutions. 


8. The reſidue, by burning, affords a grey-coloured ath ; 
which I examined, in order to. aſcertain the nature of the ſa- 


hne 
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line matters. It did not afford ſulphat of potaſh or ſoda, phoſ- 
phat of lime, or phoſphat of iron; only ſulphat of magneſia, 
and oxyd of iron. 


To the eight hundred grains, which I found inſoluble in 
water, I added a ſolution of cauſtic ſoda, which acquired a 
brown tinge at the common temperature; but, when heated, 
a very deep-brown coloured ſolution was formed. After re- 
peated digeſtion with the alkali, I was able to diſſolve four 
hundred grains: the remainder was undecompoſed vegetable 
matter, which was quite inſoluble in the alkali I uſed. 


I next added muriatic acid to this alkaline ſolution ; the 
diſſolved matter was precipitated of a brown colour, and did 
not appear to be altered by its combination with the alkali: for 
it was ſtill ſoluble in cauſtic ſoda and ammonia, inſoluble in 
water by boiling, but ſoluble in ſpirit of wine. When burar, 
a brown-coloured aſh is left, which afforded ſulphat of lime 
and oxyd of iron ; but in no inſtance did I find phoſphat of 
iron, or phoſphat of lime. 5 


4s * 
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% 
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Properties of the Acid contained in Peat. 


In telating. the characters of the aqueous ſolution, I obſer- 
ved that it tinged litmus paper red. This ſhows the pre- 
Tence of an acid,. which I found to poſſeſs the following cha- 
racters.— | 


1. It is not cryſtallizable,. but may be obtained by evapora- 
tion, in the form of thin cruſts. | 


2. Taſte, ſlightly acid. 


3. Forms compounds with lime, barytes, and ſoda; which 
I have not particularly examined. The compound of lime 
and this acid is difficulty ſoluble in water; which diſtinguiſhes 
it, on the one hand, from the Gallic acid, as it forms a very ſo- 
lub compound with lime; on the other, from the oxalic, 
which forms an inſoluble ſalt with lime . 

Vor. II. 8 7 4＋. De- 


* Lord Dundonald affirms, that peat contains the oxalic and phoſphoric acids, 
which, according to his explanation, are of great uſe in ſeveral of the operations 
of nature: thus, when lime is added to peat, it is imagined that an oxalat of lime 
is formed; which, by the addition of ſulphuric acid, is decompoſed, and a gypſum 
formed ; 


138 OV: PEAT. 


4- Decompoſes the acetite and nitrat of lead. 


5. With ſulphat of copper, a copious brown-coloured preci- 
pitate is formed, having a beautiful green ſupernatant liquor. 


6. With ſulphat of iron, it forms à brown precipitate, and 
a nearly colourleſs ſupernatant liquor, 


7. Nitrat of copper changes the ſolution ton beautiful green, 
without cauſing any precipitation. In this it alſo differs from 
the oxalic acid, which cauſes a copious precipitation, 


8. Muriat and nitrat of barytes are decompoſed by it. 

9. With a ſolution of ſulphat of indito· ĩt fun u beautiful 
green colour: in this it alſo differs from the oxalic acid, Which 
does not produce any change of colour. 


b into new combinations, uſeſul in promating the 
growth of plants. We have already ſhown, however, that this acid of peat is very 
different from the oxalic ; but, allowing it to be the fame, it is cohtruy to well 
known chemical affinity, to ſuppoſe, that the ſulphuric acid on decompoſe the or 
lat of lime. In the experiments I have made, none of the tombinations of phoſe 
-phoric acid appeared. 
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This acid appears to be the ſame with the ſuberique acid, 
lately diſcovered by Builtion La Grange, and which he ima- 
gines to be a compound of carbon, hydrogen and oxygen. 


Diſtillation of Peat. 


A quantity of this peat was carefully diſtilled, when a deep 
yellow:ſb-brown coloured liquor was obtained: it had a ſtrong. 
empyreumatie ſmell, and, by expoſure to the air, it acquired 
a conſiderable conſiſtence. I did not examine particularly this 

liquor: I only found that, by the addition of quicklime, much 

ammonia was feparated.. Giroud, in the firſt volume of the 

Journal des Mines, mentions pretty fully the properties of this 
liquor. Ho ſinds that it ĩs an ammoniacal ſoap; which, from 

the many experiments he made, he thinks, may become of con- 
fiderable uſe : thus, the. aramoniacal ſoap, being decompoſed 
by ſea ſalt, would form a cheap muriat of. ammoniac, and the 
oily matter, by proper. management, may anſwer. for ſame 
purpoſes'an the arts. 


8 2 CAN 


 CAaRBONIZATION Or (PEAT, . 


The late improvements in agriculture have pointed out a 
method of converting much of the peat, which is ſo abundantly 
ſpread over the Highlands, into a good and productive ſoil: 
yet ſtill there is a great deal of it loſt, not only in theſe opera- 
tions, but alſo from its being ſituated where the labours of the 
farmer would be employed with little advantage. Frbm theſe 


circumſtances, it is certainly deſerving of attention, do endea- 
vour to diſcover ſome means of employing this waſte vegeta- 
ble matter; and thus to raiſe mew ſources of induſtry in parts 


of the country where there are now only extenfive and dreary 
waſtes, without an inhabitant. As the want of comméf coal 
and charcoal, in moſt parts of the Highlands; appèars tö have 
been the cauſe why many promiſing mineral appearantes have 
been abandoned; I think that it is not improbable that char- 
coal, from peat, may, if carefully prepared, be uſed with'tom- 
mon charcoal, or even by itſelf, in che- working of ores. This 
is not an opinion founded upon mere ſpeculation, for it Ras 


been actually put in practice in different parts of Europe: thus 
Baron Dietrich informs us that it is uſed in the Hartz for the 
ſmelting of iron ores. As the ſucceſsful proſecution of this 
practice would be of much conſequence to the Highlands of 


Scotland, 
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Scotland, I think it of importance to ſtate ſhortly the different 
methods that have been followed to obtain a good charcoal 


from peat. 
Iwo methods have been followed in theſe trials: the one, 
by expoſing che peat. to a ſinothering heat, as is practiſed in 
the making of charcoal from wood; the other, by expoſing it 
to heat in cloſe veſſels or furnaces, and thus ſubjecting it to a 


, So long ago as 1631, Lamberville + ſeems to have uſed the 
fixſt proceſa 3 but his attempts were not ultimately ſucceſsful, 
as. his, charcoal was too friable ; conſequently, of no uſe in the 
forge, and other ſimilar operations. In the Hartz, Dietrich ob- 
ſexved that they, carboniſed the peat in large cylindrical iron vec- 
ſels: but this was found to be too expenſive ; beſides, the volatile 
matter, ſeparated from the peat, was ſaid greatly to injure the 
vellels.,, At Villeroi, in France, peat was carboniſed by burn- 
ing it in a furnace not unlike the common lime-kilns of this 
country: this method, like the other, was alſo found to be un- 
profitable. Theſe different methods, as Ribacourt f remarks, are 
very objectionable; as they do not allow the watery, oily, volatile 


and 


+ Journal des Mines, vol. 1. 
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and ſake marrers of the-pear to ſeparate, without, at the ſame 
timt, <onſfaming a portion of the carbonaceous matter, which 
cauſes a great diminution of the peat : beſides this incomve- 
nience, the peat is always irregularly burnt; one portion be- 
ing in tha ſtate of charcoal, the other, with a confiderable por- 
dn of the watery and other matters, not ſeparated. 


The ſecond proceſs, which is the ſubjecting che peut to 2 
kind of diſtillation, feems from all the trials which have been 
made to. be the moſt promiſing. Pfeiffer, in a work entitled, 
Hiſtoire de Charbon de terre et de la tourbe, &c. publiſhed in 
1777, deſcribes a furnace, in which he diſtilled peat, and ob- 
tained a fold charcoal. Thorin, in 1791, obtained a recom- 
peace from the French government for a method of 'earboniz- 
ing peat in an improved iron furnace, by which he obtained a 
fire and uffut charcoal. This method, however, was ſoon: 
found to be unprofitable, on account of the great white-of the 
tron veſſels by the fire, and the ation of the volatile matters of 
the peut on them. More lately, Blavier | has publiſhetl an at- 
count of a furnace, which is conſtructed of fone, and at little 
erpenct, and is Tait to anfiver excellontly for the carboniza- 
tion of peat; and, befides, it has this advantage, that all che 


volatile, 


3- Journal des Mines, vol. 1. 


volatile, oily, and alkaline, matters are cafily collected. IL at 
one time intended to give drawings of this furnace, but Lam 
confident that the importance of this ſubject will lead the au- 
thors for the prize queſtion, to make this the object of experi- 
mental enquiry. From this ſhort account which I have given | 
we have reafon'to ſuppoſe, that by the adoption of a furnace 
ſomewhat ſimilar to that of Blavier, peat, at little expence, 
may be carbonized with advantage in the moſt remote corner 
of the Highlands. 


Before leaving this ſubject, I will ſhortly mention the vari- 
ous trials that have been made with charcoal of peat, with a 
view.of determining the difference between it and that ob- 
tained from woad. Sage® found that the charcoal of peat 
gave à ftronger-and longer continued heat than the charcoal 
of wood; and, further, chat the charcoal of wood gives only 
Ane ee tans. wed Owen 
ſize, and un every other reſpect alike, were employed to melt a 
quantity af ſilver, when it was foumd that it required a greater 
quantity of chareoal-of d than that of peat to bring it into 
fuſion. An experiment was alſo made in the great way at Pa- 
ris to · a ſeartain the utility of ꝓeat charcoal in the boiling of li- 
quids, 


* Journal de Phyſique, 1786. 
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quids, when it was here alſo found to have great advantages 
ovef that of wood. / ib 2vis 0. BSB UT rig apa 

In miaaltuigic operations peat has bien by fame : coiifidertdl 
as very pernicious, while others find it not leſs uſeful than char- 
coat from wood. Dr Lind, in the Edinburgh Phyfical Eflays, 
remarks, © that there exiſts in peat an inflammable ſubſtance, 
« which produces upon metals the ſame effect as ſulphur, ren- 
« dering them brittle. Another inconvenience: which I have 


had the misfortune to experience is this, that a ſtrong heat 
converts the charcoal of peat into a glaſly ſubſtance, which 
« collects along the fides of the furnace, obſtru cts it, ſtops up 
the paſſage by which the melted metal ſhould run, and hin- 
ders it from collecting in the lower part of the furnace.” 
This obſervation, which feems very unfavourable for the em- 
ployment of the charcoal of peat in the ſmelting of ores, pro- 
bably deſerves little credit; or if it be true, it only ſhews us 
that it 1s neceflary that the nature of the peat ſhould be 
known before it is employed, for, by its admixture with vari- 
ous extraneous matters, it may pofhbly become pernicious. 
That it is innoxious and uſeful, Dietrich has proved ; and even 
Lamberville, in 1626, aſſures us that it was fucceſsfully uſed in 


the 


+ Journal des Mines, vol. 1. 
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the working of iron. More lately, experiments were made at 
Paris, when even the temper of ſteel was not in the leaſt hurt 
by it.“ | 


* 


So FROM PRAT. 


I endeavoured in various ways to make a ſoap from peat, 
but always found that it gave a brown colour to the cloth. 
See Nicholfon's ur t Vol. III. 


Trakt or THE FORMATION OF PEAT. 


The frequent -occurrence of peat 1n many countries has na- 
turally attracted the attention of philoſophers, who have endea- 
voured to :diſcover the mode of its formation. One claſs of 
obſervers have contented themſelves by endeavouring to ſhow 
that it is of vegetable origin, and have only differed as to the 
probability af wood, or moſs alone, or jointly, having form- 
ed it; others again, having admitted its vegetable origin, 
differ only in the explanation of the means which nature uſes 

Vor. II. T | in 


* Journal des Mines, vol. 1. 
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in the preſervation. of the vegetable remains. Laſtly, it has 


been conjectured; that it is a /ive vegetable, ſui generis ; and an 
elegant poet having admitted its vegetable origin, has ſuppoſed 


ſome changes it undergoes by elutriation, &c. 


There can be no. queſtion of the vegetable origin of this 
ſubſtance : any other opinion is but vain and frivolous : and, 
it-is alſo inconſiſtent with fact, to aſſert, that either wood or 
moſs ſingly: are the only ſubſtances that form peat; for we 
know that in moſt caſes they both contribute. to its. formation. 
In conſidering the peculiar ſtate of preſervation of the vegeta- 
ble matter in peat, it is very generally believed that fallen 
wood, when it begins to. putrify, produces an extract of the 
nature of tan, which preſerves the moſs that grows up among 
the trees, and converts it into peat. This opinion is founded 
upon the known action of aſtringent fubſtances in preſerving 
animal fubſtances from decay; it will therefore be neceſſary to 
examine this proceſs, to. diſcover if it will help us to explain 
the phenomena of peat. It is but lately that we have had any 
probable explanation of the tanning proceſs ; and we are in- 
debted to an excellent chemiſt, Seguin, for ſome intereſting 
experiments and. obſervations upon. this ſubject. He informs 


us, 


* Journal of the Polytechnic School of France. 
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us, that oak bark, &c. contains two ſubſtances, the tanning 
principle, which has a great affinity for gluten, and the gallic 
acid, which has a powerful attraction for oxygen. When a 
ſolution of bark is applied to ſkins, he ſuppoſes that the gallic 
acid abſtracts oxygen from the muſcular fibre and reduces it to 
the ſtate of gluten, when it immediately combines with the tan- 
ning principle, forming a compound, which is the cauſe of the 
indeſtructibility of leather. We have already ſhewn that peat 
does not contain the gallic acid; but, allowing that it does, it 
is impoſſible to conceive ſuch an action to take place with re- 
gard to vegetable matters, particularly in peat, which I have 
found from experiment to contain no tanning principle. It 
will therefore be neceſſary to inveſtigate the influence of vege- 
table acids, &c. upon vegetable matters, before any probable 
opinion of this kind can be formed. 


The ſingularity of the appearance which peat preſents, has 
led Dr Anderſon to conclude, that it is a live vegetable, foi ge- 
neris. This he imagines to be very ſatisfactorily proved, from 
the ſuppoſed impoſſibility of decaying vegetables poſſeſſing 
properties fimilar to peat. He remarks, * That in vegetables, 
„ which have once fallen into a ſtate of putreſcency, their in- 
« flammability decreaſes in proportion as that putreſcency 
« augments ; and that their chemical qualities ſuffer an alter- 
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« tion proportioned to the ſame circumſtance. But by the 
« hypotheſis of every perſon who ſuppoſes that ſphagnum is 
the original conſtituent matter of moſs, it is always under- 
« ſtood that the foggy peat, by their hypotheſis, is the ſphag- 
num ftill ſo little decayed, as not yet to have become per- 
« fe moſs; and, that in proceſs of time, it gradually be- 
comes more and more perfect moſs, as it gradually becomes 
© more thoroughly putrid, till at laſt, it loſes even the appear- 
« ance of ſphagnum, and becomes hard, and perfect peat ; 
that is to ſay, in other words, as it becomes more putrid, it 
becomes more inflammable, which is directly the reverſe of 
the well known progreſs of nature in every other caſe.” It 
is upon this and ſome fimilar arguments, that the Doctor re- 
jects the opinion of moſs being a collection of decaying vege- 
table matters. But to theſe we may ſhortly anſwer, that de- 
caying vegetables only loſe their power of burning, with the 
deſtruction of their carbonaceous matter ; but this we know 
requires a very long ſeries of years, and when the vegetable 
matters are in a moiſt fituation, as is the caſe with peat, ſuch 


a decompoſition may be prevented for hundreds of years. 


The laſt theoretical opinion with regard to peat, which 1 
ſhall mention, is contained in a note of Dr Darwin's beautiful 
poem, the Botanic Garden, He there gives us a truly ſtrange 


account 


ON PEAT, 149 


account of the changes which peat mofs undergoes by elutria- 
tion, fermentation, and the confequent heat. As this is little 
elſe than a dream, it might be paſſed over; but it is detailed in 
the form of matter of fact, and therefore requirds to be no- 
ticed. He remarks, That moraſles, in great length of time, 
undergo a variety of changes; firſt by elutriation, and after- 
wards by fermentation, and the conſequent heat. By water 
perpetually oozing through them, the moſt ſoluble parts are 
| walked away, as the eſſential ſalts; theſe, together with the 
ſalts from animal recrements, are carried down the rivers into 
the ſea, where all of them ſeem to decompoſe each other, ex- 
cept the marine ſalt. Hence the aſhes of peat contain no alka- 
i; and are not uſed in the countries where peat is uſed as the 
fuel of the lower orders, for the purpoſe of waſhing linen.. 
The ſecond thing which is always ſeen oozing from moraſſes, 
is iron in ſolution, which produces chalybeate ſprings, from 
whence depoſitions of ochre and variety of iron ores. The 
third elutriation ſeems to conſiſt of vegetable acid, which, by 
means unknown, is converted into all the other acids. 1ſt, 
Into marine and nitrous acids ; 2d, into vitriolic acid, which 
is found in ſome moraſles ſo plentifully, as to preſerve the bo- 
dies of animals from putrefaction, which have been buried in 
them ; and this acid, carried away by rains and dews, and 
meeting with calcareous earth, produces gypſum or alabaſter, 

with 
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with clay it produces alum, and, deprived of its vital air, pro- 
ances ſulphur. 3d, Fluor acid, which being waſhed away, and 
meeting with calcareous earth, produces fluor -or cubic ſpar. 
4th, The ſliceous acid, which ſeems to have been diſſeminated 
in great quantity, either by ſolution in water, or by ſolution 
in air, and appears to have produced the ſand in the ſea, u- 
niting with calcareous. earth previouſly diſſolved in that ele- 
ment, from which have been afterwards formed ſome of the 
gritſtone rocks, by means of a filiceous or calcareous cement. 
By its union with calcareous earth in the moraſs, other ſtrata 
of ſiliceous ſand have been produced ; and by the mixture of 
this earth with clay and lime aroſe the beds of marl.” After 
this follow ſome whimſical notions: about the formation of 
coal, which are connected with ſome ſuppoſed changes pro- 


duced by fermentation and heat. We ſhall now, in as few 
words as poſlible, examine the truth of the ſuppoſed change 
by elutriation, which is all that intereſts us at preſent. As to 
the firſt poſition, that the ſalts are carried to the ſea and de- 
compoſe each other, we have no manner of probability, far 
leſs proof. The third ſtage of elutriation, where a vegetable 
acid makes its appearance, ſhould have been confirmed by ex- 
periment ; its ſuppoſed converſion into marine and nitrous 
acids is perfectly chimerical. I have not found ſulphuric acid 
in peat, nor does Dr Darwin inform us that he had detected 


it; 
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it; therefore any reaſoning founded on its action muſt be 
ideal; * The exiſtence of the fluor acid in moraſſes, and the 
fpeculations about the ſiliceous acid, are all conjectures as odd 
and improbable as could be contrived. 


Having now mentioned the principal opinions with regard 
to the formation of peat; and having ſtated ſuch objections as 
occurred to me; I will now endeavour to aſcertain, upon che- 
mical principles, the peculiar ſtate of the vegetable matter 
when in the form of peat. In viewing the various pheno- 
mena of decaying vegetables, two diſtin ſtages may be ob- 

| | ſerved— 


„ The common vitriolic acid, I believe, has never been found. in nature, 
free from all combination, though it may unite with ſome bodies beyond the 
point of ſaturation. It is true, Mr Baltaſſari ſays, he found ſome dry concen- 
trated vitriolic. acid adhering to ſelenite, in a grotto in Monte Zaccolina,.near 
— but this has been fully diſproved by the ſubſequent obſervations of Mr 
Murray, in the jth volume of the Memoirs of Stockholm, and of Mr Dolomieu, 
in his Notes upon Bergmann de Prod. Volcan. page 88.” Kirwan's Mineralogy, 
Vol. II. p. 2. 


More lately, however, in the ei ghth volume of the Bibliotheque Britan- 
nique, we are informed, that, upon examining a water from Savoy, it was 


found to contain a conſiderable quantity of uncombined ſulphuric acid. 
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ſerved the acetou and putrefactive fermentations. Theſe 
proceſſes are much modified by circumſtances; depending up- 
on the degree of heat, moiſture, the preſence of air, and the 
greater or longer continuance of the action of theſe agents. 
The putrefactive fermentation is the one which here claims 
our chief notice; for, attention to the appearances it preſents 
vill enable us to judge better of the ſtate of vegetable matter 
in peat. | 


In the putrefactive proceſs, if the heat be confiderable, the 
deſtruQtion of the vegetable matter is ſoon accomplifhed : the 
whole is diſſipated in the form of carbonic acid, carbonated 
hydrogen, and ſometimes ammenia ; a ſmall portion of char- 
coal and aſhes being left behind . A more moderate degree 


* It is plain, that, in general, wherever catbonic-acid-antl catbonated hydrogen 
gaſſes are formied, both earthy znd ſaline matters will be left behind ; for carbon, 
which enters into the compoſition of thefe gaffes, contains neither earthy nor ſaline 


matters. This being admitted, we can account for the prefence of ſaline matters 
in plants, without any great ſtretch of hypotheſis. It has been diſcovered by Lam- 
padius, profeſſor of chemiſtry at Friburg, that charcoal decompoſes water at the 
common temperature ; and as all foils contain carbonaceous matter, it is plain, that, 
during the formation of theſe gaſſes by the action of the ſun's rays, a quantity of 
ſaline matter will be left in the ſoil for the uſe of vegetables. 
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of heat, with moiſture, allows the matters to decompoſe more 
ſlowly, and to preſent the vegetable matter in ſeveral other in- 
termediate ſtages, ſuch as we obſerve with regard to peat when 
more or leſs decompoſed. A very great proportion of moiſture 
has a powerful influence in retarding this proceſs: thus, the 
trees, which are found at the bottom of moſſes, are freſher than 
thoſe..at the top, owing to the bottom containing a greater 
quantity of water; and the ſtakes, lately taken out of the 
Thames, are another remarkable inſtance of this. 


From theſe circumſtances, it is plain, that peat is a vegeta- 
ble ſubſtance, which has undergone in part, and is ſtill under- 
going, the changes which have been juſt mentioned; and ma- 
ny facts lead me to conclude, that the common peat, or quick 
moſs, is the vegetable matter, deprived of a confiderable por- 
tion of its hydrogen. Not only the circumſtances attending 
the fituation and appearance of peat, but alſo other facts, ren- 
der this opinion probable. 


1. Sulphuric acid being added flowly to oils, and triturated, 
they gradually become brown, when the oil is rendered ſolu- 
ble in water and ſpirit of wine; but, if the acid be added in 


too great quantity, a black inſoluble matter is formed. 
Vo. II. U 2. If 
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, If plenm animale. be expoſed, to the action of , oxygenous 
baſs, Nr is formed, and carbon Nee 


5 In, this laſt nperiment, we perceive, that the ſeparation of 
hydrogen cauſes the precipitation of carbon: and, in the 
experiment with the ſulphuric acid, we obferve, that, in 
proportion as the hydrogen is diſſipated, the carbonaceous 
bafis becomes more or leſs ſoluble in water; and when 
the whole of the hydrogen diſappears, a true carbon is left 
behind. In the fame manner, with regard to peat, the 
woody, or other vegetable matters, are ſlowly deprived of 
a portion of their hydrogen, become brown, and ſomewhat ſo- 
luble in water and ſpirit of wine; thus forming a kind: of bitu- 
minous matter By a further decompoſition, more hydro- 
gen is ſeparated, when the vegetable matter becomes inſoluble 
in water, but ſtill foluble in alkali; laſtly, nearly the whole 
of the hydrogen is ſeparated, when a black: ſubſtance, is left, 
what is called Peat Earth. This laſt, by expoſure to the-aar, 
combines with a portion of oxygen, forming ſuberique acid; 
and appears to be what Lord. Dundonald calls Oxygenated 
Peat. I 


| e fYI7C 78 
* Vide Mr Hatchett's excellent paper on Bituminous n inſerted | in 
the 4th volume of the Linnæan Tranſactions. | 


If this explanation be thought to have probability in its fa- 
vour, we may explain ſome other facts in a pretty ſatiskaQory 
manner. Thus the great Captain Cook remarks, that the coaſt 
of Tierra del Fuego is covered with peat-moſs, and tlie witer 
which runs from it has a brown turbid appearance. At G 
time, he was obliged to water upon this dreary ſpot, and e6utd 
obtain no other water but that from the peat moſs, which 
made him very ſuſpicious of its good qualities, ſo that at firſt 
it was but ſparingly uſed. Having ſoon got into the warme 
regions of the Pacific Ocean, he found that this water depoſited 
a ſmall ſediment, became pellucid, and was the moſt whole- 
ſore and freeſt from putrefaction of any he had on board. 
k ig probable that the infuſion of peat ated, in this caſe, in 
2 fimilar manner with charcoal, (from which it differs but lit- 
tle}'by- abſtracting the putreſcent matter. Another curious 
fact is mentioned by Dr. Plott—that intermittent fevers never 
oceur in the neighbourhood of peat-moſſes. This appears to 
be owing either to the ſlower decompoſition of the organiſed 
matter in peat-moſtes than in fens, by which a ſmaller portion 
of 'noxiqus/gaſs is formed; or to the abſorption of theſe gaſſes 


by the peat matter approaching to the ſtate of charcoal. This 


Laſt explanation is rendered the more probable from a well- 
| known fact, that in church-yards, where a great number of 
dead bodies are buried, no bad ſmell is to be perceived ; evi- 

U 2 dently 
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dently owing to the abſorption of the noxious — by the 
carbonaceous matter of the foil. 


Tur FEMEN T of Moss Ladd. 


The method of improving peat moſa, by means of calcareous 
earth, is certainly one of the moſt uſeful diſcoveries of the preſent 
day, and will, no doubt, form an important era in the annals of 
agriculture. Not long fince, peat lands were only conſidered as uſe- 
ful on aceount of the fuel which they afforded. The caſe is now 
widely altered: the moſs grounds are eagerly fought after: and, in 
the weft of Scotland, this method of improvement is carried on 
wath great ſpirit, and is repaying the judicious manager very am- 
ply. To-give a detailed account of the methods which are foHow- 
ed, (and that is the only one that can properly be given,) would 
require a volume; and, after all, would be little more than a 
repetition of what is already known. I ſhall therefore content 
myſelf with endeavouring to-apply the preceding experiments, 
do explain the mode of action of the calcareous. earth. 


We have already obſerved that peat contains the ſuberique 
acid, or one nearly allied to it, which appears to be formed in 


greater quantity the longer the peat is expoſed to the action of 
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the air; chus aſſiſting in retarding the decompoſition of the 
peat, of courſe preventing its being uſeful in vegetation. 
Marle, ſhells and limeftone are uſeful, in a triple capacity: 
in the firſt place, by removing the acid, the vegetable matter 
is allowed to decompoſe more rapidly ; ſecondly, the combi- 
nation of this acid with the lime, forms a compound, which 
may aſkiſt in vegetation; and, laſtly, this acid having a 
ſtronger attraction for lime than the carbonic, will diſengage 
it in conſiderable quantity, when it will aſſiſt vegetation. 


21 ſhall conclude, with remarking, that there is a conGderable 

prejudice in favour, of quicklime: if the explanation now. gi- 
ven have any plauſibility, it is plain that carbonat will anſwer 

as well, if not better, in the improvement of moſs lands. 
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Hav ißted all the iſlands that lie immediately along 
the weſt coaſt of Scotland, from the Craig of Ailſa to the 
iſland of Skye ; we agreed to defer, till another ſeaſon, our ex- 
pedition to the chain of iſlands that lie farther to the weſtwarc 
We therefore left Armidale, in the iſland of Skye, and ſailed 
up the ſound to Elean-reach, which is fituated upon the main- 
land of Scotland. Here we landed, after a pleaſant paſſage of 
three hours. The ſcenery, upon both* ſides of the | found, was 
grand, and particularly about Loch-Houron. Thou gh the 
mountains are peculiarly rugged and ſterile, yet chis rugged- 


ne ſs 
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neſs, was ſoftened in the diſtance ; and the airy tints of their 

ſummits, with the deep ſhadows on their baſe, marking ſtrong- 
ly weir vallies and furrowed fides, formed a beautifil moun- 
tain ſcene. As we paſſed the mouth of Loch-Houron, the day 
was ſerene; and the placid. waters beautifully reflected the 
mountain ſkreens, which ſucceſſively burſt forth, and retired 
as we ſailed along. The houſe of Mr Macleod is a ſheltered 
retreat; almoſt” hid: among trees: it lies on the ſea-ſhore, on 
the {ide of a grand amphitheatre of rocks, which opens to the 
found of Skye. As our. ſtay here was very ſhort, I can ſay 
little with regard to its mineralogy ; yet, from what I' faw, I 


Have little doubt that, upon attentive examination, many inte- 
reſting appearances might be diſcovered. The rocks are en- 


tirely of primitive formation, and are compoſed of micaceous 
ſhaſtus, gneiſs and hornblende· rock, and are traverſed by great 
veins of granite- In. ſeveral places, I obſerved great maſſes of 
lapis ollari 18, which contained beautiful ſpecimens of green ac- 
tynolite, and green hornblende. We remained all night at this 
place, and in the morning ſet out on our journey homewards 
We walked: along the ſhore for about 2 miles to Bernera, where 
there are the remains: of barracks that were built in this ſequeſ- 
tered: ſpot after the troubles in 1745. The rocks in this direc- 
tion are ſtill of the ſame nature: with thoſe at Elean- reach, but. 


principally of gneiſs. From this we entered into Glen-elg, 
is which 
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which is an extenſive: valley: bounded on both ſides by great 
mountains. The lower part is cultivated, and vegetition is 

even obſerved covering the tops of the hills. The prevaifing 
rock is micaceous ſhiſtus, but gneiſs is ſometimes to be ob- 
ſerved in che higher parts; and both kinds of ſtrata are tre- 
verſed by granite: veins,” In our walk towards the upperpart 
of the, glen, I picked up ſeveral fpecumens aft tremolit, which 
adhered to maſſes of quartz, and ſeemed. to be derived from 
the ſtrata or veins in the neighbouring mountains. Having 
reached nearly to the upper part of this glen, we aſcended, 
by a broken military road, to the top of a hill, which ſeems to 
be principally compoſed of ſienite. From this elevated point, 
we had a grand view of mountain ſcenery - vallies beautifully 
retiring, in miſty colours, among ſkreens of mountains, lights 
ened with catching gleams: below us, appeared a ꝓretty exten- 
five loch, apparently ſurrounded by lofty mountains, > We 
now. deſcended to the fide of the loch, by many; windings 
down a very rugged and ſteep road, when we obſerved that the 
loch communicated. with the fea, and its fides were adormed 
with gentlemen's ſeats. Although the ſcene was ſtill benutiful, 
yet Hur ideas altered ſtrangely, when, inſtead-of tht cab ani 

cultivated retreat on the banks of an inland lake; we found an 
oozy bank, covered with flame and ſea- weed, left hy che retiring 
tide, The fame fienite rock continues to che ſide of the loch; 


Y 


and 
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and from: e to Ritechan Lan which is fituated at che up- 
E K ² Q - —-— 


is we were obliged bo remain here the reſt of the day, we 
cxamicged fightly the hills in the vicinity. They rife to u 
2 great hege, ar6 bare and tugged toward their fiunmies; and, 
ſo far a my bnamiviation went, appeared to be compoſed of mi- 
eacebus thiſtus,. which ſometimes paſſes into gneiſd, and is tra- 
11 3119591 OV AH 

We left the ind tiext morning before furi-Tiſe, as we had to 
perfovih A lotig and drezry journey ef neatly forty miles be- 
fore de eveititiy. linwediiely after leaving the inn, we en- 
wred, by + tutrow, abrupe paſs; inte Glen Seil. Tremen- 
deus mountains roſe off each fide, but, farther diftane; all was 
dark aud indiftindt : it was Bür twilight ; the obſcurity thus 
chrom over the foene was peculiafly irirprefiive. Before us, 
towards the heed of the glen, the clouds were eleared away as 
of che morning cheared us with the proſpect of à charming 
day for a ursey through a cbuntry {6 dreary and wild. We 
were, won grieveuſly diſappointed : the clouds were ſeen rapidly 
covering the moumtains; the ravines, ſituated near the ſum- 
Vor. II. X mits, 
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mirs appeared white, from the water ruſhing. over their rug- 
$4 bottom; and'foon-the whole glen wis-obſeured, and the 
rain poured down with great violence. We continued our diſ- 
agreeable journey, which had. but little diverſity: only, now 
and then, a partial diſperſion of the clouds allowed us to obſerve 
many grand, peaked mountains, riſing to a tremendous height, 
fur beyond the boundaries of the glen. At length, having 
reached far up the glen, we came to a narrow pals, . where the 
waters were colleQed from the neighbouring mountains. They 
were precipitated over rude fragments of the rocks; and, ſwol- 
len and pent up in a narrow channel, ruſhed. impetuouſly forth 
until they. gained the, level bottom of the glen, where the river 
flowed “ calm, ſluggiſh; filent.” Such ſcenes. are the greateſt 
ornament. of the .Scottiſh. glens—where, the ſtream, collected 
from the rude mountains, glides thro' the maſſy wilds, and. der 
ſeends, by ſucceſſive falls, thro' the rocks, ſhadowed by the 
overhanging woods, till gathering, ſtrength, „ it boils, and 
wheels, and foams, and thunders thro.” Indeed, in che courſe of 
this glen; we ſaw. all the various beauties which a. river diſplays 
in à wild and mountainous country.. The tumultuous mails 


of 'the waters was reverberated from the neighbouring moun- 
tains, and continued to be heard long after we had · loſt ſight 
of them. The road was now. nearly impaſſable, torrents cro- 
ſing it every few yards; which, in ſome places, were ſo rapid 
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nd deep, as to endanger our lives in eroſſing — guide 
having ſtumbled with: great difficulty ſaved himſelf. Having 
forded theſe torrents, we at length advanced into a more; open 
part of the glen, where the road was better: here. the ſtorni 
began to abate; the clouds gradually roſe; and in a fem hows: 
the ſun again beamed upon us. When we looked back tothe 
mountaindus ſcene of Glen-Sheill, ſtill obſoured by dark: 
clouds, it formed a ſtriking [contraſt with the ſcene before us. 
l J Sy fa oa nit yl AG Ind nloandt v5 r nd 
We now travelled, by a broken and winding road, to the 
ſide of à loch called Clouny, which is of conſiderable extent, 
and -bounded on both ſides by lefty mountains. On their 
lower - parts, theſe mountains are ſkirted by natural wood. 
We walked along the ſide of this loch, to its farther extremity; 
which brought us nearly to the entrance of Glen-Moriſon. 
This glen is conſiderably different, in appearance, from Glen- 

Sheill V che hills which bound it are lower, and have much of 
the round backed ſhape. We deſcended into this glen, and 
walked ſeveral miles, when. we reached a . black houſe, 
called Dosch. 
£1917 A410 
The country through which we had paſſed in coming from 
Ratachan inn; will afford much inſtruction to. future travel- 
lers; but as. my journey as rapid · and: attended with ever 
ION AM & 2 incon- 
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incoguenicnee, I gan give bus little infarmation 2: 4 J pecw 
| Har nature. The maintains af Glenſh6l} aner un be c%ẽẽů 
poſed of micaceous fhiftus, which is ſometimes alternated with 
horablende ſlate, and veins of granite appear traverſing thai 
firata in various places. u Loch Olouny, however, the miga- 
ceous ſhiſus diſappears, when great hills of red goanite arc to 
de obſerved; and this rock fene to bound both"fides uf the 
loch, as is welt marked, not only hy the tell colour of the de- 
| bris along its banks, but alfo by the appearance of the broad 
flar faces, fimijar to what we obſerve in the grear granite glen 
Roſa in the ifland of Arran. This granite continusg for about 
a mile, when the micacoous fhiſtus again makes its appear- 
ance ; and near the junction of the granite an niicaceons ſtra- 
ta, great veins of granite are to be obſerved reaverfing the mi- 
caceous ſhiftus, and ſeveral of the veins feern to ius from the 
granite icſelf. The greater part of theſe graiiite veins, how- 
ever, have a different appearance frem char of the! gteat body 
of ratified granite, ies conſtituent parts being of à "great ſize: 
The micaceous fhiftue continues to. Unach inn, but it is in ſe- 
veral places alternated. with ——— — e by 
granite Veins. ws 


A the appearance ef the granite veins ſhooting Som the 
granztcal ſtrata. into che micaceous ſhiſtus, &c, has beers 
conſidered: 


% 
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—— De Hytton a8 a proof af the poſteriar 
origin of granite. 19 the ſtrzts which, corer ix; 1 hink js 08: 
cellary now to conſider the plaufibility of an opinion, fo con- 


rragy iw dit ef the beſt informed gealagiſie, th 


3 
8 © 


C 


— © that all tbe falid Brace of the earth 
— —— of fubterrancan heat; fol 
tening the hard materials of theſe bodies ; and that in many 
placar- theſe copfolidated firata have bees invaded. by huge 
matte of fia mangr fimilar us lava, bur for the molk pare 
 perſettly, diftiaguiſhable from is þ.'? Granite be conſiders 34 4 
body which. has bean tranafuſod in a fluid fate from. the ſub- 
ternanoen 2ogions, and made to break. and invade the ſtrata in 
the. manner of bafale. His evidence for his o, is as fol- 
laws :-He ohſcrved. in the bed of the river. Tilt, near to Blair 


_ in; Athol, chat the granite and ſbifius were-much.intermined at 
Weir junction; and in che ſhise of Galloway: and. che iſland of 


Arran, veins of granite ſcemed to iſſue from:the.ſtrata of gra- 
nite and; zravorſe the Qifius ;; from: this he conchuged, 2s all 
.veige are: of a poſterior origin to the ſtrata which they tran 
varſa, thas the veins of granite which trererde the Hutu, be. 
ing continueus: wal the granite. make che whole after for-- 


+ Pkilloophicat TranthQtions of the Royal Society of Edinburgh, Vot ur. 
TH 
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mation. to the ſhiſtus. Many objections occur to this _- 
theſis, and I ſhall now mention a few of them. "41 Ip 44, 


, Tf granite had flowed from below, B57 Geese happen 
that after it had burſt through the ſtrata of micaceous ſhiſtus, 
&e: it did not overflow the neighbouring country? If this 
hypotheſis were true, Mont Blanc could never have exiſtid- 


24, If the granite had been forced up with the violence 
which Dr Hutton ſuppoſes, we ſhquld expect that the ſtrata of 
micaceous ſhiſtus, or other ſtrata that cover granite, ſhould be 
invariably diſturbed and broken in every direction, but more 
particularly at their junction. This is by no means the caſe; 
Sauſſure, Charpentier, and others, have examined vaſt tracts of 
granite country without obſerving ſuch appearances ; and in 
Scotland I have examined great tracts of granite, but the ap- 


pearances deſcribed wo Dr Hutton occurred rarely; 22 

3d, If all Kinds of granite have been ejected from below, and 
if all veins of granite communicate with a central maſs' of -gra- 
nite, how ſhall we explain the appearance of granite veins in 
countries where no ſtrata of granite have been obſerved ? nay, 
where theſe veins have been traced from their beginning to 


their 
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their, termination. in the ſhiſtus, a ſufficient proof that they are 
not connected with any granite underneath ? 


4b, The general obſervation that the granite which runs in 
veins has a character different from that found ; in ſtrata, inti- 
mates ſtrongly. that it has been found at a different period 
from the granite in ſtrata. 


- » Theſe objections bear much againſt Dr Hutton's opinion, 
and may probably appear, in a conſiderable degree, to diſprove 
it. I hall not ſtop here, however, but ſhall now mention a 


fac, which to me ſeems to remove in a conſiderable degree 
the doubts with reſpect to the connection of the granite with 
the other ſtrata. The obſervations of Werner, Charpentier, 
Sauſſure, Reuſo, and other geologiſts of the hi gheſt character, 
have demonſtrated that granite, when it is covered by ſtrata of 
gneiſs, gradually acquires a ſhiſtoſe fracture, and at length 18 
not to be diſtinguiſhed from it; the gneiſs, when covered 


by micaceous ſfuſtus, gradually paſſes into it by the loſs of 
its felſpar; and laſtly, when ardeſia, or primitive argillaceous 
ſhiſtus covers the micaceous ſhiſtus, a. diſtin gradation is to 
be obſerved. by the diſappearance of the quartz, and the en- 


creaſe of the argillaceous ingredient. Here then we have 2 


demonſtration that theſe different ſtrata have been formed in 
the. 


1 
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the ſume frantic, and nearly at the Tame dine ; teens any 
ſpeculations which refer t 816 ef theſe Kinds of ira art 
equally applicable to the others ; conſequently the hypotheſis of 
Dr Hutton is to be eanfider6d as unfitivfaaory: The tranſition 
of theſe ſtrata into each other is Not ani appeafafite Colhfine® t6 
ene Country ; it has attracted the notice of geolegilte itt all 
parts of the globe, and has been univerfally eoifigersd is 4 
proof of the identity of the formation of theſe different ſtra- 
ta. The appearance of the veitts ef granite ſhootitiy from the 
ſtrata of granite into the ſhiſtus, may be atplained in the ſhe 
manner as c6ttirotr veifis. Granite ſtrata are frequently tra- 
verſed by veins of grafiits, and theſe veins, although itt gent 
ral of a different grain from the rock through which they run, 
yet, in ſome inſtances, it is with great difficulvy that we enn 
diſtinguiſh chens from the ſiravified rock, Now, @ it is m, 
are ef the ſame formation, it is nat at all improbadts chat rent 
would as readily exters through the gels atid gfanite, as 
| through the grieiſs and miegcebuse fiſtus ; und that theſe rents 
would be afterwards filled up with gradiite fittilar t& that of 
the ſtrata, and thus form the appearance of the griviite invad- 
ing the ſhiftus. The fhaſſes 6f granite encloſtd in the hiftes, 
and ef ſtliſtus encleſed in the granite which art 6bferved 

where 
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whety he granite and ſhiſtu meet together have been en- 
plained in another part of the work. 


I eannot leave this ſubject without mentioning that Dr Hut- 
ton aſſerts that granite is not ſtratified, and conſequently that this 
is a prof that it has been formed at a different time and in a dif. 
ferent manner from the other ſtrata which cover it; and he ap- 
plies che ſame reaſoning to porphyry and baſalt, which he ſays 
ate not ſtratified; It is now well proved, however, as I have men- 
tioned in a former part of the work, that granite is difpoſed in 
ſtrata and no ons; I chink, ean doubt that porphyty and baſil 
oceurãn ſtrate ih muy parts of the world. Indeed theſe are very 
common appearances. 'The ingenious Sir James Hall, a ſuppor- 
ter of the Huttonian theory, remarks, that the mineral kingdom 
is divided into ſtratiſied and anſtratified bodies, the latte com- 
prehending granite, porphyry, and baſalt *; but he underſtands 
by ſtratification, the ſlaty fracture of che frone. He is here in 
an error, as we have great mountains of ſhiſtoſe porphyry t; 

Vor. II. 3 | | and 
* Edifibargh Philoſophical Tranſactions, Vol. tir. 


+ Although porphyry, in general, does preſent a vaiform and cone k- 
ture, yet, when it is quarried, it riſes in large flat maſſes, or when broke by a 


hammer, it yields more eafily in one direction than another; conſequently it has 
the ſhiſtoſe ſtructure, but in a leſs perſe& degree than micaceous ſhiſtus or ar- 
gefia, 
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| and Jhiſtoſe. baſalt || and granite, have been frequently ob- 
ſerved. A 14 | as 


Having reſted a little at Unach inn, we ſet out for Fort Au- 
guſtus. The road was firſt up a ſteep hill, which is compoſed 
of, micaceous ſhiſtus alternating with hornblende flate, and 
traverſed. by granite' veins. Having reached the top of the 
hall, we had a good view of Glen - Morriſon nearly to its 
further extremity, bounded on both fides by grey hills, all ap- 
patently of a fimilar compoſition with that on which we were 
ſtanding. We now walked pleaſantly along for ſeveral miles 
through a muirland, when we came to a hill upon one fade of 

the 


. Reufs obſerved, near to Teplitz, the top of a hill compoſed of. bafaltic ca- 
tn under theſe he obſerved baſalt in very thin tables; and, lower down, the 
baſalt was obſetved paſſing completely into ſhiſtoſe porphyry. He alſo obſerved 
the ſhiſtoſe baſalt formin g a vein, which traverſes common ſandſtone. Reuſs Mi- 
neralogiſche Geographie von Boehmen And Charpentier has obſerved granite 
dbcidedly ſhiſtoſe, and even where it had not externally the ſhiſtoſe texture, he 
found that it always broke in a certain direction, and when raiſed from the quar- 
ries, that it riſes in great flat blocks; but it is only in a particular direction that 
theſe maſſes could be raiſed. At Aberdeen, where there are immenſe granite 
quarries, the workmen have the daily experience that the granite riſes more eaſi- 


ly in one direction than another, and alſo that in drefling it, their work is much 
haſtened by breaking the ſtone in a particular direction. 
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the valley, in which Fort Auguſtus is ſituated. Below appear- 
ed the Fort, which has more the appearance of a manſion- 
houſe than a place of ſtrength, but is charmingly ſituated up- 
on the extremity of Loch Neſs; and at a diſtance the great 
mountain of Ben-Nevis, the Mont Blanc of Scotland, was ſeen 
half wrapped in the clouds, which almoſt perpetually encirele 
its lofty ſummit. We now deſcended by a winding road over 
ſtrata of micaceous ſhiſtus, traverſed by granite veins,” and in 


a little time reached a comfortable inn, which was the more 
agreeable after our long walk from Ratachan inn. 


_ Having reſted all night, we ſet out in the morning for Gar- 
vimore, preferring it to the route by Fort-William. The road 
continues for a conſiderable way to be very ſteep. It leads ov- 
er a hill, which is compoſed of micaceous ſhiſtus, and is pro- 
bably traverſed by granite veins, as I remarked upon places of 


the road great maſſes of granite, that ſeem to have come from 
the neighbouring rocks. Having reached the ſummit, we 
walked for ſeveral miles among heathy mountains, compoſed 
principally of micaceous 'ſhiſtus, until we came to the foot of 
the mountain called Coriariach. We aſcended it by a long, 
winding; tedious road of fix miles: it was extremely dreary 


and deſolate; not a human being, not a bird was to be ſeen; 


and the long bleached poles that are erected along the road to 
| Y2 direct 
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Are the traveller during the fnow had a fingular appearance. 
From the ſummit, we had a very magnificent ſpectacle of the 
tremendous peaked mountains extending along the weſt coaſt 
of Scotland. This hill, and the neighbouring one, as far as I 
could judge, are entirely of primitive rock, and appear to be 
prineipally formed of different ſpecies of micaceous ſhiſtus. I 
obſerved upon the road maſſes of quartz of a nearly black co- 
lour, thus approaching in external character to the obſidian. 
Reuſs, in his mineralogical hiſtory of Bohemia, informs us, 
that he found ſpecimens of obſidian paſſing into quartz, and 
that he has in his poſſeſſion a cryſtal, where the one half is ob- 
fidian, and the other quartz. Theſe appearances obſerved by 
Reuſs, as alſo the black quartz of Coriaraich, are probably ne 
real gradation to obſidian, but merely quartz coloured deeply 
with iron or inflammable matter; the trial of its fuſibility will 
help to determine thas point, I alſo obſerved upon the top of 
the mountain fragments of compact felſpar, which muſt ei- 
ther form veins traverſing the ſtrata, or alternate in the man- 
ner of ſtrata; the latter ſuppoſition is the more probable. We 
now deſcended by a very zigzag and ſteep road, to the bottom 
of the mountain, when we. entered inta Glen-Drummand, 


through which runs the river Spey, baving its origin in 
the neighbouring mountains. Many ſmall heather-cavered 
hills were ſcattered below the lofty precipices; and, upon exam- 


ination 


* 
. 
= 
. 
- 
* . 
- : * 
# - | 
8 . : | | 
4 7 Ds 1 | 
4 = 
* 
. * 
. =, | 
To - : | 
wn : | 
"NU = . 
- WV; . 
» - * 
7 : | 
LE. e 
. ; : | 
i = = 
3 . : | 
3 | | * 2 
4 N 0 r s 
E z N 
* $7 £ 
5 L . 
| 1 | 
0 & = * . * 
» 
. 
_ : " | | 
. 
. * 
. . * a; | | 
." vs, 
$4 F b 
— 9 N 
— . | 
od - — 4 
5 2 — a * 7 
FY N = = * 4 5 | 
- - I. 1 y 
” " C Aa ry 5 
6 * — — 
„* * * p — | ? 
| RET 
4 A * 0 k 4 
. & | * * « * 6 "Ix — | 
. 0 — ir * ö 4 | 
| c 4 — 
1 — 
. a | 
gs = * 
* 
* / 
; wk, * F 
| * 
* 
* 
* 
CY 
2 
1 * 
p = 
- 
- 
* 
: * 
* 
* 
. 
— 
# 
* 
of * 
4 
* 
5 1 
=” 
* : ; | 
” * 
1 * ; 
= ; | | | | 
4 « , 1 As 9 a 
* — bas | 
* , 0 | : 
k = 
* | | 
. 7 , 4 
* 
4 - 
- | | 
= „ 
- 
= / 
* 
# : 
9 0 
0 * 
* 
. 
* 


Ws 


(IS 
\ 


r . RG 


2 


GRANITE VEINS TRAVERSING MICACEOUS SHISTUS GLEN DRUMMOND BAD 


ENOCH 


4 


ä— 


FROM BERNERA TO THE FRITH or FORTH: 173 


ination, appeared to be formed of the debris waſhed from the 
mountains. We now continued our dreary journey through 
this deſolate country. As we approached to Garvimore the 
ſtrata of micaceous ſhiſtus were ſucceeded by conſiderable hills 
of granite, but theſe continue only for a little way, when mi- 
caceous ſhiſtus is again the prevailing rock, and continues to 
the inn at Garvimore, The micaceous ſhiſtus, however, is 
much traverſed by veins of granite, which are from an inch 
to 12 feet wide. At the bridge which croſſes the Spey, at a 
litle diſtance from the inn, we obſerved in the bottom of the 
river a fine diſplay of the granite veins, a ſmall part of which 
is repreſented in the plate. Theſe veins traverſe the ſtrata in 
various directions, and ſometimes they appear to incloſe maſſes. 
of the micaceaus ſhiſtus, as is well expreſſed in the engraving. 
In ſeveral of the blacks of granite that lie ſcattered about, I 
obſerved maſſes of micaceous ſhiſtus incloſed, and alſo in the 
maſſes of the micaceous ſhiſtus, pieces of granite were includ- 
cd. The hills in the neighbourhood of this houſe are of con- 
Gderable height, and are generally compoſed of micaceous 
ſhiſtus, traverſed with granite veins. = 


We left Garvimere by ſun-riſe ; the morning was eool and 
pleaſant, ſo that eur jaurney was very agreeable. We walked 
for ſome time along the beaks of the Spey, which are here in- 

cluded 
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cluded between-great banks of boulder ſtones, that have been 
carried from the upper part 'of the glen. We ſoon left the 
banks of the river, and journeyed along by the foot of the 
| hills that form the fide of the valley; theſe hills are in general 
heath-clad, but often alſo preſent broken, rough, gray, ſur- 
faces, announcing them to be compoſed of micaceous ſhiſtus. 
This ſhiſtus appears in ſome places to be traverſed by granite 
veins, as I obſerved upon the road maſſes of a granite, whoſe 
conſtituent parts are of great ſize, ſimilar to that which is only 
to be found in veins. In ſome of the'granite maſſes I obſery- 
ed pieces of micaceous ſhiſtus incloſed, fimilar to the appear- 
ance of the bridge 'near Garvimore. Having walked near to 
the further extremity of Glen-Drummond, we expected that 
we were near to Dalwhiny, the next ſtage, but to our mortifi- 
cation, we found that we had taken a wrong road, being near 
to Pitmain on the Inverneſs road ; we were therefore obliged 
to walk back for about 12 miles, and did not reach Dalwhiny 
until the afternoon. ' The ſtrata in this direction are ſtill pri- 
mitive, and compoſed of micaceous ſhiſtus; and, in the beds 


of the rivulets, I often remarked it traverſed by granite veins. 


' Having refreſhed ourſelves after the long and circuitous 
walk from Garvimore, we ſet out for Dalnacardoch, as we 


wiſhed to reach it before the cloſe of the evening. The road 


WAS 
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was good, and led through a valley bounded on both ſides 


by lofty heath-clad hills, which are in general of micaceous 
ſhiſtus. Their ſhape is lumpiſh, with ſteep ſides; and the 
ſtrata are only to be ſeen where the rains have worn deep ra- 
vines, owing to the thick covering of heath. At a turn of the 
road, where we met with the river Carie, the ſtrata are well 
expoſed, but are ſtill of micaceous ſhiſtus: but, upon the road, 
I remarked large maſles of green hornblende, which approaches 
to actynolite; alſo, fienite, which is compoſed of white felſpar, 
quartz, and hornblende: but I had not any leiſure to deter- 
mine their fituation with regard to the other ſtrata, as night 
was faſt approaching, and we were happy to reach Dalnacar- 
doch aſter our tireſome. journey. 


As the weather ſtill continued extremely pleaſing, we ſet out 
early in the morning for Blair in Athol, which is the next ſtage 
to Dalnacardoch. The road continued for ſeveral miles thro” a 
dreary country, ſimilar to that which we had paſſed the pre- 
ceding days, and the ſtrata were not much different; micaceous 
ſhiſtus, in ſome places alternating with blue- coloured granular- 
ly-foliated limeſtone, being the prevalent rock. A few hundred 


yards before we enter into a birch wood that ſtretches near to 


Blair in Athol, I obſerved a large ſtratum of felſpar porphyry ? 
inclined at an angle of 45?, and reſting on, and covered by, 
ſtrata 
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ſtrata of micaceous ſhiſtus, which have a ſimilar elevation. The 
ſtratum of porphyry, where I obſerved it, is from 12 to 15 
feet wide, and is to be obſerved rifing to the tops of the hills 
on both ſides of che river; and, even at a diſtance, is eaſily dif. 
tinguiſhable from the micaceous ſhiſtus, by its colour, and the 
peculiar manner in which it decompoſes. As we approach to 
Blair, the banks of the river become lower ; and in ſeveral pla- 
ces I obſerved porphyry, but it was ſometimes difficult to de- 
termine whether it formed ſtrata or veins. The mountains 
now recede, and range themſelves on each fide of the delight- 
ful valley which extends to Dunkeld : the banks of the river 
are ſkirted by natural wood, and to this immediately faccced 
lofty woods, that extend even to the ſurtimit of the hills. The 
country now increaſes in beauty every ſtep; and we are led, 
by a delightful road, thre' a rich diverſity of wood to Blair, 
where there is a ſummer ſeat belonging to the Dake of Athe). 
The rapid change, from the brown, barren heaths ef Dilnacar- 
doch, to the richly-cultivated valley of Blair, is very ſtriking 
to the traveller; and it is farther pleaſing, from the probibuliey 
that the other valleys, thro' which he has paſſed, may, due Gy, 
like the valley of Blair, attract admiration. 


Having reſted a little, we took the charming road which 
leads to Dunkeld, through a valley that is not to be exceeded 


for 
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for the richneſs, or the variety and-beauty of its ſcenery. The 
hills, which form the fides of the valley, are not of great height ; 
and: are, in general, formed of micaceous- ſhiſtus, which has 
ſometimes interſperſed cryſtals. of hornblende ; yet there are 
alſo other rocks. Thus, a porphyry, fimilar to that which we 
have before obſerved between Dalnacardoch and Blair in Atho], 
appears to form a conſiderable hill among the micaceous ſhiſ- 
tus; but I regret that I had not leiſure to examine their relative 
poſition. I alſo obſerved maſſes of fienite upon different parts 
of the road, and calcareous micaceous ſhiſtus. The micaceous 
ſhiſtus is ſometimes to be obſerved: paſſing into talcaceous ſhiſ- 
tus; and not unfrequently I obſerved cryſtals of hornblende 
ſhooting thro' it. At Dunkeld, the hills are of conſiderable 
height, and afford a conſiderable variety of rock; but I ſhall 
not at preſent ſtop, to mention them particularly. I may only 
remark in general, that I found micaceous ſhiſtus; this is to 
be obſerved paſſing, by various ſteps, to chlorite ſhiſtus; and, 
laſtly, the chlorite ſhiſtus is to be traced: into ardeſia. I alſo 
obſerved much quartz penetrated with the chlorite, in various 
proportions ; and frequently I remarked a granular quartzy 
rock, which has a baſis of chlorite. * 
Vol. IL Z We 


* Az the country from Dunkeld to Dunbarton is frequently viſited by ſtran- 
gers, I will in this note mention a few facts with reſpect to the general nature of 
the 
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We ſet out early in the morning for Perth; and on the road, 
at a little diſtance from Dunkeld, I examined a pretty extenfive 
quarry of roof flate, (ardeſia tegularis,) which, is intermixed 
with chlorite, and beautiful ſpecimens of micaceous iron ore. 

Job- 


the rocks in that route. From Dunkeld to Taymouth the road i is {kirted by lofty 
mountains of micacevus ſhiſtus ; and near to Taymouth there are quarries, of talca- 


ceous ſhiſtus, or lapis ollaris, which alſo afford fine foecimens of aſbeſtus. The 
rocks in the immediate vicinity of Taymouth are of micaceous ſhiſtus, but Mr Hat- 
chett, with whom I made this journey, pointed out to me chlorite ſhiſtus paſſing 
into micaceous ſhiſtus, and the chlorite ſhiſtus approaching to lapis ollaris, and e- 
ven making a paflage into it. 'The micaceous ſhiſtus has frequently intermixed with, 
it little rounded maſſes, having at firſt the appearance of garnets, but when cut with 
the knife, appear to be rounded pieces of the micaceous ſhiſtus. In the mountain 
we alſo picked up fragments of clay porphyry, but had not an opportunity of de- 
termining its fituation with regard to the other rocks. From Taymouth along the 
banks of Loch Tay, the principal rock is micaceous ſhiftus 3 and from the delight- 
ful retreat of Killin to the dreary and bleak Tyndrum we meet micaceous ſhiſtus, 
which is in ſome places ſtratified with limeſtone, At Tyndrum the mineralogiſt 
will be amuſed in examining the remains of the old lead mine. The next ſtages to 


Dalmally and Inveraray lead through a mountainous country compoſed of micaceous 
ſhiſtus, chlorite, &c. At Inveraray, there are quarries of lapis ollaris, and a conſi- 
derable ſtratum of hornſtone porphyry, and this porphyry is covered by a ſtratum of 
marble. From Inveraray to Carindow, the rocks are principally of micaceous ſhiſtus. 


At Carindow there is a beautiful kind of fienite, containing pretty conſiderable cry- 


tals of hornblende, and pink-coloured cryſtals of felſpar. From Carindow to Ar- 
rochar, 
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I obſerved a breceia covering the mieaceous ſhiſtus, thus an- 
nouncing the termiation of the primary ſtrata; which we 
found to be the cafe. As the country now became much lower, 
ita general appearance was quite changed; and to the ſtrata of 
breccia, argillaceous ſandſtone ſucceeded. 


I now took leave of the Highlands, where I had ſpent 
three months very actively; and. have only. to regret, that 
my little experience, and want of knowledge, in many im- 
portant parts of mineralogy, may have cauſed. me to over- 

Z 2: look 


rochar, through the wild Glen Croe, the mountains are principally of micaceous 
ſhiſtus. From Arrochar to Luſs, which leads along the charming banks of Loch 
Lomond, micaceous ſhiſtus is the principal rock that occurs. Ben-Lomond, the 
higheſt mountain that riſes from the fide of the Loch, is compoſed of micaceous 
ſiſter on its lower part, but; towards the ſummit it is compoſed of gneiſs. At 
Luſs, there is a quarry. of ardefia or primitive argillaceous ſhiſtus ; here Mr Hat- 
chett pointed out to me the diſtin gradation from indurated chlorite to chlorite 
ſlate, and from chlorite flate to ardeſia. Maſſes of porphyry are to be ſeen in dif- 
ferent places ; and a rock, which is compoſed of rounded fragments of quartz, ce- 
mented by a baſis of chlorite, lies ſcattered near to the quarry of ardeſia. From 


Luſs to Dunbarton, we have not only a complete change in the appearance of the 
country, but alſo of the ſtrata, as the primitive rocks near to Luſs are ſoon ſucceed- . 
ed by the ſecondary ſandſtone, limeſtone, baſalt, &c. which extend towards Dun- 
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took -intereſting appearances, or to deſcribe thoſe, which 1 
did obſerve, but imperfectly, and probably, in ſome in- 
ſtances, without ſufficient accuracy. But, if after travel- 
lers ſhall experience as much pleaſure in their journey 
as I did, they will have cauſe to think their time uſeful- 
ly employed. 


The ſecondary ſtrata, which are principally ſandſtone and 
baſalt, continue to the flouriſhing and pleaſant town of 
Perth. In the neighbourhood of the town, is the hill of 
Kinnoul, which is remarkable for the charming proſpet 
from its ſummit, and the numerous beautiful pebbles of 
onxy, ſardonyx, &c. which are found in a baſis of indurated 


wacken. 


From this, by Kinroſs, to North Queensferry, the .country 
is entirely formed of ſecondary ſtrata, as, ſandſtone, limeſtone, 
baſalt, wacken, and greenſtone ; and in ſeveral places, as at 
Inverkeithing and St. David's, there are ſtrata of coal, which 
are worked to a great extent. 


A particular deſcription of all this tract of country, from 
Dunkeld to the Frith of Forth, with an account of the coal 


mines, 
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mines, would form a work that would afford much inſtruction 
and entertainment. The intelligent mineralogiſt would here 
have an opportunity of giving a minute deſcription of an ex- 
tenſive Scottiſh coal- field, which would be an acquiſition of 
much value to geology. 


Lam happy to have it in my power to communicate to the public 
the following obſervations upon the mineralogy of the country 
between Fort-Auguſius and Inverneſs, which were politely 
communicated to me by Lord Webb Seymour and Profeſſor Play- 

Fair. In ſtrict order, they ſhould have been inſerted in a Pre- 
ceding part of this chapter, but the ſheet happened unluckily 
to be printed off before I was favoured with them.] 


THE road, ſoon after it leaves the Fort, aſcends, on the ſouth 
fide of the lake (Loch-Neſs), into an elevated, mooriſh tract, 
and continues on this high level for many miles. 


For the firſt five or ſix miles, the rock is all micaceous 
ſhiſtus, with a conſiderable admixture of quartz. 
Riſing 
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© Riſing from this high level, there are ſeveral hills, along the 
fides of which the road paſſes : the valleys between are tolera- 
bly wooded. There are alſo a great many ſmall lakes. 


From about the point where the level begins to deſcend to- 
ward the eaſt, the micaceous ſhiſtus ends, and a granitic ſand- 


ſtone begins, which continues for a mile or two. 


The river Fyers riſes on the right ; and where the road firſt 
comes on the banks of it, you ſee micaceous ſluſtus again, 


with a large dyke or vein of granite I — it. 


We ſoon after come to granitelle, in great maſſes, ſome of it 


containing minute veins of much indarated ſteatites. 


This kind of rock continues till near the uppermoſt of the 
two falls. 


The high plain, in which we had been travelling all this 
while, is intereſting, not only from its being on a level ſo 
much above other plains, but becauſe the hills, that have their 
baſe in it, are of conſiderable beauty, as well as wildneſs, with 
valleys between them, abounding in paſturage, and interſper- 
ſed with wood. 

The 
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The Fyers runs, in the middle of the great valley, with 
much rapidity; the ground declines faſt toward the E.; the 
bed of the torrent rocky, and the banks wild. 


The vale of Fyers opens into a meadow between fine granite 
rocks, before you come to the firſt fall, which is above a little 
bridge. | 


At this fall, the rocks are all of granite, The whole ſcene 
ſtriking and grand. | | 


Below the bridge, which 1s cloſe to the fall, you ſee marks 


of the wearing and ſcooping out of the granite rocks, 30 or 40 
feet above the preſent level of the river. 


About a mile farther down, is the great fall, by which the 
river deſcends at once to the level of the lake. This fall has 
been often deſcribed : it could ſcarcely be ſeen in a more fa- 
vourable ſtate than it was by us. The rock is ſtill granite. 


From the General's Hut, a mile eaſtward of the fall, the 
rock is granite; but is ſoon, on proceeding eaſtward, ſuc- 
ceeded by a pudding ſtone, containing large rounded blocks 
of 
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of reddiſh quartz and of granite ſhiſtus, united by a cement 
of ſandſtone. 


This pudding-ſtone begins at the firſt torrent beyond the 
inn, which runs in a very deep channel, and expoſes. a fige; 
ſection of the rock. E 2430 


This pudding · tone accompanied us to near the end of the 
lake, when day: light forſook us, and prevented us from ſee-+ 
ing diſtinctly the ſteps by which the highland country-ſoftens : 
down into. the plain. ho 5 

The ſtones that we picked up on the road continued, how- - 
ever, to be primitive, all the way to Inverneſs. At Inverneſs; L 
the ſame continues; and the freeſtone uſed in building is 
brought ſrom quarries on the ſea-ſhore not far from Elgin. 


[lr 


r is now ſeveral years ſince I wrote the following account of the 
SaerianD TIsLAanDs. Since that time, I have been almoſt conti- 
nually and actively employed in mineralogical purſaits ; aud have 
tarned, at leaff, how very deficient this outline muſt appear. That 
knowledge of the ſubject, which enables a man to examine the mine- 
. ralogy \of a-country with accuracy, is not merely the knowledge of 
Mit a, ſhecrmens. in a cabinet it is to be. gained! only by an actual 
and very car gu. furvey of different countries. This, I hope, will be 
my apology. I have republiſhed this account, though imperfect, 
becauſe theſe iſlands are remote, difficult of acceſs, and intereſting. 
both to the geologiſt and the mineralogiſt.)] 
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T's Shetland Illands lie N. E. from Orkney, berwten- lat. 

59 and 61% The neareſt are diſtant, from Buchafl-Heſsz 106 

leagues; 16 or 18 leagues N. from the ifland of Sandag b bf ' 

the Orkney Iſlands ; 6 or 7 leagues N. E. from the Fair THand; 

58 leagues E. from the Faroe Iſlands, and nearly the ſam diſ- 
tance N. W. from the Lewis. - 


„ * 


Theſe iſlands are very numerous, but few of "thc aks of 
any conſiderable magnitude thirtythtte* are Aid * Iha- 
bited, ol which the largeſt } 18 called the Mainland ht 


On 
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On a general view of cheſs Hands, a wenderful ſcene of 
. bleak and barren rocks, preſents itſelf. No tree, nor 
ſhrub, relieves the eye, in wandering over the dreary waſte; 


Sometimes, however, a few ſcanty portions of cultivated 
ground catch the eye of the traveller, exciting emotions of 
pleaſure, and forming a ſtriking contraſt with the barren 
heath-covered mountains which {ſkirt them. The weſtern part 
preſents many ſcenes, wild and ſteril as can well be conceived ; 

here grey roeks, - rifing from the midſt of marſhes or pools; 

and ſhores bounded by awful ſea-beat precipices, ſuggeſt to 
the mind ideas of deſolation and danger. 


The 8 are in general rugged and precipitous. {LOI nt- 
ly the ſcenes. are truly ſublime :. vaſt rocks, of various hei ghts, 
dreadfully rugged and broken, oppoſe their rude fronts to all 
the: fury of a tempeſtuous ocean ; which in ſome places has 
farmed. great detached pillars, in others has excavated grand 
natural, arches and. caverns, that mock. all human magnifi- 
BUT! it yin | 


Ihe eaſt fide of the Mainland (it is alſo the caſe in the other | 
ger zſlands) 1s, comparatively low; but the weſt is remarka- 
ily. lafty, ragged. and broken. Many of | the mountains are 
ſenſibly more ſteep on the weſt, than on the caſt ſide. This 
0 Aa 2 geological ; 


288 SHETLAND ISLANDS: 


- geological fact was long ago diſcovered by Dr Walker. It firſt 
occurred to him in the hills in the vicinity of Edinburgh; but 
he alfo found it to hold true in the Lomonds, and, in all, the 
other hills in the Highlands of Scotland. We:alſo know that 
the weſt coaſts of Scotland and of England have a gradual flops 
towards the eaſt; and the courſe of all the great rivers, as the 
Spey, Tay, Tyne, Trent, and Thames, is from eaſk to welt. 
Upon examining other countries, the ſame Phenomenon pre- 
ſents itſelf. Thus, the weſt. coaſts of Norway axe precipitous, 
high and rocky. In the interior of Norway, the Lapland Alps 
preſent a precipitous weſt fide, and the eaſt ſhelves away, form- 
ing extenſive plains. It is alſo very remarkable in the conti- 
nent of America ; where ſeveral of the largeſt rivers, as St. 
Laurence, La Plata and the Amazons run nearly from eaſt 
to welt. | 5 | 


Another obſervation may be made with regard to the hills 
chat they all run in the longeſt direction of the iſlands. This 
is a general fact, to be obſerved all over the globe. Thus, 
the mountains in Britain run from N. to 8.; the Scandinavian 
mountains follow the ſame direction; as alſo the great ridges 
of the Norwegian and Swedifh Alps. In America, the lopg- 
extended chain of the Andes runs from N. to S,,, which as the 
Freateſt length of the continent. FAN 


_ 
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The hills in Shetland have ſeldom the ſtrikingly rugged 
aſpect of the iſland of Arran, They are greatly lower, and 
not ſa much worn by rains and torrents: the principal ſcenery 
of Shetland being produced by the action of the waves Upon 


The hills are generally round-backed, running in ridges : 
ſome approach to the conical ſhape, and are detached. None 
are remarkably high: the higheft, which is Ronas Hill, is only 
.about' 1500 feet above the level of the fea, 


To mak general remarks upon the climate of a country, re- 
quires a long and careful ſeries of obſervations, with a multi- 
plicity 'of apparatus, which few have an opportunity of ob- 
taining: and although a good deal may be done by means of 
careful obſervation with the thermometer and barometer, the 
proper uſe of theſe requires no common ſhare of ſkill. To 
the exertions of the celebrated Mr Kirwan of Dublin, we are 
'indebted for a great deal upon this ſubject. With the libera- 
ty which characteriſes a great mind, he has, at much expence, 
diſtributed -meteorological inſtruments thro' Ireland; and we 
ate now beginning to ſee the good effects of his endeavours. 
In this diſtant quarter of the globe, no accurate regiſter of the 
weather has been kept; ſo that all I can do, will be, to make 


a few 


— 


— 
— 
ꝶ6—éä—— — — — — — 


— — — — 


— — oo — —— — — — OI pa 
* 


'T & 
. \ 


190 SHETLAND 1SLANDS. 


athew 2 — neee which apply 7 pretty — y+ta all 


the northern-iſfes of Britain, Eats > rigs old i 155 
Is bee of 1 2 5 e 
The weather is extremely variable, there being a great "_ 
of rain, and thick fogs, which occaſion the loſs of many veſ- 
ſels on theſe terrible ſhores. During the winter, there are 
conſiderable falls of ſnow, which hes, however, but a, ſhort 
time} on aceount of the vicinity of the ſea. The froſts, which 
are ſeldom ſevere, and never long, produce little inconveni- 
ence: were they to eontinue for any conſiderable time, this 
ſituation, already ſufficiently dreary, would be comfortleſs in- 
deed. The thermometer has been obſerved 209 below the 
freezing point, but this continued for a very ſhort time; a 
thaw ſoon followed, with hai], and violent gales of wind. 
Frequently, during the winter, dreadful ftorms prevail, parti- 
cularly from the W. accompanied with thunder and light- 
ning: an appearance ſeldom obſerved at that ſeaſon in other 


parts of Britain. 


Many inſtances might be mentioned, of the fatal effects, 
and extreme violence of the ſtorms, which frequently happen 


among theſe iſlands ; but I ſhall only mention ans, which is 


ſtill freſh in the memory of many. 


58014 
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During the three firſt days of January 1784, it blew a vio- 
lent gale, and continued with inereaſing violence until eight 
o'clock in the evening of the third day. The ſtorm Was ſo far 
rious, that the ſea broke over headlands 120 feet high ; and, at. 
one place, a ſtone, computed at 12 tons weight, which lay ninety 
feet from the ſea; was raiſed out of its place, and thrown two 
fathoms farther from the ſhore. Many veſſels were wrecked, 
and vaſt quantities of fiſh thrown upon the ſhore. In che 
Hand of Mouſa, I obſerved many great maſſes of ſandſtone, 
which had been torn off by the violence of the ſtorm, and 
thrown-far inland. | 


The aurora borealis, or what is uſually called ſtreamers, il- 
luminates the fy with uncommon brilliancy, and helps great- 
ly to alleviate the gloom of the long winter nights. 

— pips | 
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Tirrs is by far the largeſt of the Shetland Iſlands, being 
Abdüt ſeveilty 'miles long, and from twenty to half à mile 
broad. -- Ep ( 
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The cliffs around the whole i land arc very rugged, but more 
fo. on the iweft: than on the caſt fide; and the bays or voes, 
runde und rocks, arc alſd moue numerous on the weſt than on 
the eaft coaſt. 1 <0 


fr 44 rf 4 555 | 3 ** 8 $8 ' 
There ate few mountains of any conſiderable height, being 
generally from a thouſand to fifteen hundred feet high. Few 
of them are anconmnected; but chey generally run from. N. to- 
8. in the form of chains, having round-backed ſummits, ap- 
 proacking more or leſs to the conical form. Several :confidera- 
ble ridges can be traced along the whole of theiy eourſs;- and 
of thefe the moſt remarkable are the following: | 


we. 


1. Ofr#5 Mos. This range cmmences oppoſite to- che 
iſland of St. Runens, where it is of | confiderable heigke, and 
runs by Scalloway to Deal-Voe, and from that to the fea, 


where it becomes gradually lower. 


2. A range, which has no particular name, riſes from Weſt- 
ſhore, and runs, with little variation in height, S. W. and 
N. E. to Lunneſting, terminating on the ſea - ſhore. | 


3. A range riſes upon the eaſt fide of Weeſdale-Voe from 
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Bunenefs,: and runs from 16 to 18 miles, terminating on the 
2 — of — n | OP 


a * tt 5 .” 


4. The kigheft range riſes from the weſt ſide of Weeſdale- 
Voe from „ terminates at r Friſkinefs inDeking: 
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The Mainland is divided into ſeveral parilhes ſome of them 
of canſidenable extent: the pariſh of Lerwick, which gives 
name to dhe principal village in the iſland, is the ſmalleſt. This 
village contains about 2000 inhabitants, and is built upon the 
More of Braſſay Sound, which is near the middle of the iſland. 
The houſes in general are but indifferent ; here and there, how- 
every; there are ſome commodious dwellings and they are built 
of Nndſtonę and ſandſtone breccia, forming one ſtreet, which 
is terminated by Fort-Charlotte. This fort was built during 
che time of Oliver Cromwell, and was for a long time in a ſtate 


of ruin, until lately that it has been repaired at great expence, 
and g AWI en by a corps under the command of a e 


. Dat W 2 3dut Puts. vac 
- Braſſay Sound, which is the harbour of Lerwick, 3 is one of | 


the moſt extenſive and ſafe harbours in the Britiſh dominions ; 


and: bas is, PUPS, and i 1s formed in part by the iſland of Braſ- 
ſay. ©4:Rhjgiand is 1s about 5 miles Jong, and between 2 and A 


broad, but very irregular in its ſhape. It is high and rugged 
Vol. II. | B b | on 


; * 
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on the B. and L. Where it is much expaſed to the action of the 
ſea; but it is eamperatively low on the W. and N. whete it 
forms part of the ſound. The higheſt hill, which is called 
the Qrd of Braflay, farms, tawards the fea, frightfol precipi- 
ces, ſeveral hundred feet high; all compoſed of ſandftane, 
ſandſtone flag and breccia: and the whole iſland is compoſed 
of the fame materials. A great maſs has been ſeparated from 
the eaſt fide by the violent ation of the ſea, and forms what is 
called the iſle of Noſs, remarkable for ite tramendous cliffs 
and holm, where the natives encounter many dangers in fowl- 
ing. This famons hola * is ſeparated about 34 fathoms from 
the iſle, and is perfectly mural on all ſides, ſo as ta preſent a 
moſt terrific aſpect when viewed from below, Inacceſfible as 
it appears, it has not prevented the daring iſlanders from gain” 
ing its ſummit, which exploit was performed many Years ago. 
by a fearleſs fowler, who, having climbed to the top, drove 
ſtakes into the ground, and ropes being thrown around chem 
from the oppalite fide, were faſtened 19 correſponding Lakes 
upon the bank of the iſland; a machine of _ which they 


all 


„ Mr Pennant, in the. elegant intrwfuftion to his Artic Zooltigy, has given 
a drawing of: Low's, which expreſſes the appearance of the holm very; ihdiſſr. 
rently. The holm is ſaid, by Mr Pennam, to be 380 fert iv height: Ibis is cer-. 
tainly too high. 
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call a cradle, wis then faſtened upon the ropes, fo that it could . 

be pulled backwards and forwards; end in this way they go in 
queſt of the numberleſs ſea-fowl chat inhabit theſe cliffs. The 
fowler who firſt planted the fakes, fluſhed wich his ſucceſs 
would not take advantage of the cradle, but, braving every 
aid, attempted to deſcend, and was daſhed to Pieces upon the 


101A 


rocks below. The iſland and the holm do not differ from Braſ- 


ſay in their compoſition ; being formed of ſandſtone, Gandſtone 
flag, and breccia : but the ſandſtone is of various colours, a 
conſiderable extent of the cliffs being of a reddiſh hue. 


The oppoſite ſide of the ſound, where Lerwick is ſituated, is 
compoſed of the ſame ſandſtone and breccia which we obſerve 
at Braſſay. The fort, already mentioned, forming one extre- 
mity of the town, is built upon a rock of breccia ; which ſoon 
gives place to a horizontal ſtratum of ſandſtone, running to the 
oppolite' extremity of the town, called the Nab. The hills in 
the neighbourhood are not high, and are compoſed of fand- 
ſtone and breccia. This ſandſtone is the ſame we obſerve 


ad: d>iayv boo 19 


in all the other parts of the iſland. The breccia is compo- 


ſed of fragmens amm 2 
of: angular; eee eee 
ſex of ſcvetat hundred weight. The n or baſis, 
B b is 
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| ts hardly ernie, excepting in large maſſes, when a paſte 
is formed by the ſmaller fragments. I alſo obſerved, in ge- 
neral, that, where the fragments are large, the ſtrata are di- 
ſtinguiſhed with difficulty, and are horizontal ; but as the 
particles become ſmaller, the ſtrata are more diſtinct and in- 


The coaſt, from Lerwick to Quarf, is compoſed of ſand- 
ſtone : in ſome places, however, there are great rocks of bree- 
cia, which have a very ſingular appearance, owing” to the im- 
menſe ſize of the concretions. | 


On this part of the coaſt there are feveral extenfive caves. 
We rowed a. conſiderable way into one of them, then landed, 


and walked to its farther extremity. At the entrance, it is a 
natural arch, which becomes gradually lower until it is loſt in 
darkneſs, where nothing is to be heard but the dropping 'of 
water from the damp, black roofs, and now and then the filence 
is diſturbed by the ſnorting of ſeals, or the flutter of the peh- 
cani or columbz. But the moſt beautiful part of thefe rocky 
ſcenes, is the wonderful tranſparency of the water, which dif- 


cloſes, to our view, rocks of various fantaſtic forms, covered 


with the beautiful millepora rubra, and adorned with fuci of a 
great variety of colours. Theſe fuci, when moved by the gen- 
tle 
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| tle motion of the water, diſcover numerous ſpecies of ſpongiæ, 

actiniæ and echini, of the moſt exquiſite colours, altogether 
forming an admirable ſubmarine picture. 

At Quarf, the iſland is only about two miles broad, form- 
ing the jiſthmus which connects the ſouthern pariſhes with the 
- mainland. | It forms a kind of valley, which is bounded on 
both ſides by mountains of conſiderable height, compoſed of 
micaceous ſhiſtus. Here, there is a ſmall fiſhing ſtation, from 
which boats go to the Haafe, or fiſhing ground, in ſearch of 

tuſl and ling. | FITS; 


_ _ _Fhe land from this again becomes broader, forming one fide 
of Ethvoe, and is compoſed of ſandſtone, and breccia; in ſe- 
veral places, however, there are conſiderable ſtrata of limeſtone, 
vrhich is worked for building and manuring the ground. This 
voe is a large open bay, having the flat and cliffs of Coningf- 
durgh on the north and weſt, with Sandlodge, and Mouſa on 
the ſouth. The cliffs of Coningſburgh, which form part of 

the range of hills that riſe oppoſite to St. Ranens, are compoſed 

of micaceous ſhiſtus ; and in ſeveral places it is to be obſerved, 


with the common argillaceous ſandſtone covering it. 


Among 


Ig 
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Among the ſtrata of ricaceous ftiſtus, I obſerved beaucifel 
.{pecimens of cryſtalliſed ſienite. 


een 


Having paſſed theſe cliffs, we come to wa 'one of the 

| ſeats of the ancient and moſt hoſpitable family 6f Bruce of Sum- 
burtzh. It is fituated upon the fea ſhore; having a4 pretty ex- 
_ tenfive flat near it. At a little diſtance from the ſhore, in the 
fandfione, which is here till continued, chere is = vein df cop- 
ſome time, by a party of thiners, from Wales, with very" flat- 
tering proſpects; but the vein gradually decreafed in width; 
until it was not above an inch broad, when it was thought 
proper to. leave it f. On the oppoſite fide ef the Hdtfe, 
chers is another large vein of iron ore, above fix feet 'wide, 
having a very ſcotiſiod aſpet. This was 'alfo worbell for 
ſome time, but the great expenct, and the' ſmall propor- 
tion of copper obtained, ſoon made it to be given up. The 
ſandſtone continues from this, all around to the buy of Band- 
wick, here and there interſected with calcarto us ſpar, and Huch! 


impregnated with oxyd of iron. Berwixt Sandlockge aid 
Sand wick bay, lies the final iſland of Mouſa, or Queen and, 


+ I am happy to learn, that theſe mineral appearances have agzin attrafted the 
attention of ſome Welſh miners, and they are now buſy railing the ore. 


4 . 
. 
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which ia about a mile and a half long, and upwards of a 
_ quarter of a mile broad. It is rather low, compoſed entirely 
of ſondſtone, and ſandſtons Rag wich ſeveral ſtratz of — i 
which run — eaſt to vreſt. 


11. 1 4 


The * ao Sandwick > Gaara: 
moſt ſauthern point ef the iſland, is almoſt entirely compoſed 
e ſandſtone, and bruseia. Ling: upon the mountains of gneiſs 
and micacemis ſhiſivs, which. run through this part of rhe iſl- 
and ;. thare are alſo is ſtueral places confiderabla ſtrata of hme- 
ſtone. From Sumburgh head, which is entirehy e fd of 
fandfrone, me have. an extenſive and beautiful view ef a great 
part of the Mainland, ifland of Braſſay, and ſtupendouas Noſs 3 
een fur diſtant Fair — in the ho- 


objedt. - — us we have a direful 2 of * 
looks fand,.or what: is ealled the Sand Flood ; for an uſtate which - 
belaugs to Sinclair of: Rrne id nu. rendered a forkorn-waita, . 
which, before his, calamity, was one of. the moſt productive 
Parte of The Hand.. Leould not learn che cauſe of this diſaſter, 
but it was probably owng to the tearing up ſome of the plants 
which are known: to prevent the blowing of ſand. This prac- 
tice eahnot be wo ſeverely reprubated when it is known that 
the conſequenees-are ſo pernicions; thus, in many of the Wel- 
* tern 
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rern Iſlands Dr. Walker has obſerved, that if the ſmalleſt aper- 
ture be made in the ſand, the flood inſtantly commences ; and 
we know chat, in Suffolk, a quantity of ſand, which at firſt only 
covered about ten acres, has now ſpread-itſelf; and covers fe- 
veral thouſand. The ſowing of plants, which grow in looſe 
fand, je- che only remedy which can be recommended to ſtop 
— of thoſe floods. Of theſe: ſeveral Have 
n recommended”; *Bur the rtioftefficaciods;' are the Waliiin 
luteum, Elymus arenarius, Triticum junreum, und- Aruhde 
arenaria; this laſt the Dutch plant with great benefit. From 
Sumburgh head acroſs the large. open Quendal bay, fittle is tb 
be ſeen, except a few rocks of an extremely coxrſe'brectiz; of the 
common kind. At the next head-iand, Fitful head ehe prä- 
mary mountains make their appearance, without any covering 
of the ſecondary breccia or ſandſtone, which difappears at one 
fide of Quendal bay, and is not to be obſerved again until we 

come to Sandneſs hill on the north weſt part of the iſland. 
This immenſe head - land is almoſt entirtlycompoſedl of a ledd! © * 
coloured micaceous ſhiſtus, of which the greater part is mica, 
in very minute ſcales; and in the fiſſures of the rock L obſere- 
ed ſcveral ſmall portions of micaceous iron ore. The micace- 
ous ſhüſtui is here to be obſerved paſſing to chlorite ſhiſtus, and 
intermixed with the talcite. of Mr Kirwan, and conſiderable 
quantities of quartz. Below this at Garthneſs, there is a large 


in- 
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vin of fulphuret of iron, about ſeven feet thick, running in a 
ſtone intermediate between micaceous ſhiſtus and chlorite ſhiC- 
tus. It lies expoſed to the day for twenty or thirty feet, and 
was worked for ſome time, but was alſo given up. 


The coaft from this all along the weſt fide by Bigtoun to 
Scalloway, including Colfa iſle, and the iſland of Saint Rane, 
ig compoſed of granite, micaceous ſhiſtus, chlorite ſhiſtus, talcite 


The ifland of Saint Ranens is ſinall, very rugged, and con- 
nected with the Mainland by a bank of decompoſed micaceous 
hits. Captain Preſton, in his chart of che Shetland Iſlands, 
| has placed this bank at one end of the iſland, in place of the 
middle, 'The coaft from this to Cliff Sound is very rugged, 
owing to its expoſute to the Atlantic Ocean; but in the Sound 
the land, is defended by the iſlands of Houſe, Burra, and Tron. 
dray, and is neither rugged nor very abrupt. | 


The iſland of Houſe is about three miles long, narrow and 
flat, compaſed of micaceous ſhiſtus, granite and quartz. Near 
to the north end I obſerved a vein of granite two or three feet 
wide, runging in the micaceous are 3 the granite had the 
Vor. II. 0 c uſual 
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uſual appearance, and where in contact with the Rene mat- 
ter was not at all altered in hardneſs. 


The iſland of Burra, which is ſeparated from the iſland of 
Houſe by a ſmall ſound, is alſo more rugged on the weſt, where 
it is much expoſed to the action of the ſea, and is compdſed c of 
granite, micaceaus ſhiſtus and quartz. 

The coaſt and hills . 3 by Uſtneſs Voe, Strom- 
neſs Voe to Weeſdale Voe, are compoſed of the uſual alpine 
rocks. At Weeſdale Voe there is a great ſtratum of limeſtone, 
which can be traced for ſeveral miles running in the micaceous 
ſhiſtus. All the hills in the neighbourhood are compoſed of 
micaceaus ſhiſtus, talcite and gneiſs; this laſt by decompoſi- 
tion forms a clay-like maſs, which the inhabitants uſe for ful- 
lers earth. A great ſection of the gneiſs is to be ſeen amongſt” 
theſe. hills, in various ſtages of decompoſition * From Weel- 
dale through ZEthſting and Sandſting, the alpine rocks con- 

4 tinue, | 


* * 3 ; 
o by * *Þ * _- . 29 I 5 fl * 
Fer, . E- I : $32.4 


5 


* The late Mr Wedgewood, upon analyzing an earthy ſubſtance from Sid- 
ney Cove, New Holland, was led from ſeveral circumſtances to conclude, that is 
contained. a new earth which he called Sydneia. Lately, however, Mr Hatchet, 
in a paper read to the Royal Society of London, has. demonſtrated, in a 
moſt 


SHETLAND' ISLANDS. 203 


- time, forming in many places conſiderable hills, and upon the 


fully rugged and broken, preſents to our view vaſt detached 
pillars, and numberleſs magnificent arches, through' which the 


tides'ruſh with inconceivable fury, and the whole being ringed 


with a reddiſh hue, produces a grand eſſect, when: contraſted 
wich the lurid Wen of —— ſky. i? 


| Thi near periſh; which is ame Wilts, 1 hes bes Baile G- 
portunity of examining, ſo that I can ſay nothing with cer- 


tainty of its compoſition, In the neighbouring pariſh of Sand- 
neſs, the ſandſtone again makes its appearance at Sandneſs 
hill, which is of conſiderable height. From this the coaſt be- 
comes gradually lower, and is in many places peculiarly 
ſterile and iron-like ; the land again riſes in height, and ſo 
on alternately all around the iſland, forming many ' confider- 
able voes, with very magnificent pieces of ſcenery, particularly 
the Doreholm off the pariſh of North Maving, which 1s a vaſt 


detached rock, perforated by a great natural arch, very ſimilar 


— — 


moſt ſatis factory manner, that this ſuppoſed earth is a compound of ſilex, argil, 
and oxyd of iron; and he ſuppoſes that it is derived from a decompoſed granite, 
or gneiſs, fimilar to what has been mentioned above. | 


ſea-ſhore immenſe precipices of red granite. The ſcenery 
upon this coaſt is awfully grand; a great extent of coaſt, dread- 


3:42 5 to 
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to ſame of thoſe obſerved by Captain Cook among the Semb- 
Sea Iſlands. The immenie rocks, the Offs, Skervies, anit Hun- 
na Stalks, preſent a moſt tremendous appraranee in ſtormy 
weather : but to particularize the many rocky ſcenes Wut oc- 
cur around. this iſland, would be foreign to my preſent purpoſe. 
I ſhall therefore conclude this fketch, by remarking, hie "the 
rocks (ſo far as I have examined) are either granite, gifs, 
micaceous ſhiſtus, chlorite ſhiſtus, limeſtane, or ſandfion#; ; but 
I did not obſerve this lait in any quantity till » we came es he 


eaſt © aft . | Dag 234A 

5 4. 

Be _FOULA*. 1 
2 bead is abour three miles along; and half FO ST milk e 
_ ws about — map? reg Fi 


Main- 

. * As the Orkney Ines, are vile from-the tights of Fouts 5 
ther, there- can be little doubt of its being the Ukime Thule- of Tacitus e that: 
of Pythias the Marſeillian, who was contemporary wich Ariftotle, is- thought, by. 
Mr Pennant 4, to be Iceland, while Dr Vofier Eis deoidedly of: opinion -that-it.is- 
fone part of the Shetland Iſlands. WN 


+ ArRic Zoology, vol. j. p. Ivik 4 Voyage to the Nerth, p. 15, 3% 
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Meinland s baldipg.abe me ſitustion with regard to Shetland, 
which St. Kilda does to the Hebrides. It contains but little 
level ground, being chiefly formed of three hills, of a nearly 
conical ſhape ; the higheſt of theſe is between 800 and go 

feet in height. Here there 1s but on one landing-place, and in bad 
., weather it cannot be approached. The eaſt fide, which is 
much lower than the weſt is compoſed of granite, micaceous 
fhiſtus, and quartz. The micaceous ſhiſtus covers the granite ;_ 
Br in ſame places the ſea has waſhed it away, and left the gra- 
nite expoſed, which is of a red .colour, and is frequently tra- - 
verſed with conſiderable veins. of quartz. The micaceous 
hiſtus alſo contains neſts of green actynolite, and garnets are 
often diſperſed thro' it. The ſouth, weſt, and north fides of 
the Hand are compoſed of ſandſtone, and ſandſtone. flag, of 
the ſame ſpecies with that we have obſerved in the other parts 
of Shetland. Upon the weſt fide there are moſt hideous preci- 
2 Hflabited by ramberleſs e which che * 


een, in cütching. 
Ai 


bee 


„ be accqunt x which Pontopiddan has given of the fowlers in 
1 Nerway, ig realiſed, and even exceeded by the inhabitants of 
d this ſecluded ſpot. It is not many years. fince it was a com- 
: 7: mon obſervatian, that few died a: natural death, being either 

drowned or dafhed to pieces among 2.3 


?: 4.491544 +4; of eee now 
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which runs acroſs the entrance. At Houſe Voe, which is the 
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now they are more cautious, and comparatively few are de- 
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PAPA-STOUR. 
THIS iſland. is of a very irregular ſhape, about a mile long, 
and half a mile broad, lying in the mouth of St. Magnus Bay, 
at a little diſtance from the ſhore of Mainland. It is low, but 
one of che moſt fertile of the Shetland Iſlands; and it has ſe- 
veral tolerable harbours, of which Hamna Voe is the beſt: 
but the entry is difficult, on account of a great ridge of rocks, 


uſual landing- place in coming from Mainland, ſandſtone, fand- 
ſtone flag and breccia form one ſide of the voe, which is low, 
and not rugged. In going round the iſland toward the next 
harbour, called Olis Voe, the ſandſtone diſappears, when a 
Foſſil, nearly ſimilar to wacken, preſents itſelf, forming cliffs 
of : conſiderable height, without any marks of ſtratification; - 
and it continues with little interruption: all. around the iſland, 
anti it meets with the. ſandſtone ſtrata. on the oppoſite fide. 
From this, it appears, that theſe two geneta of rock form the 


greater 
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greater part of the iſland. Several other foſſils, however, are 
to be obſerved, either in ſtrata below the wacken, in veins, or 
ſporadic. Thus, upon the north fide of the iſland, the wacken 
lies upon a kind of breccia, much reſembling that of the Cal- 
ton Hill, near Edinburgh. It is alſo traverſed by veins of dif- 
ferent kinds, which run in different directions, and vary conſi- 
derably in their magnitude. The following are thoſe: which I 
obſerved. 1. Veins of greenſtone and baſalt: the baſalt ſome- 
times contains ſmall cryſtals of fluor ſpar. The appearance of 
fluat of lime in baſaltic rocks is rare; the only ſimilar inſtance 
I am acquainted with, is detailed in the 6th volume of the 
Journal des Mines, where it is mentioned that grains of fluor 
ſpar had been obſerved in a baſaltic rock. 2. Veins of ſemi- 
indurated ſteatites, which often contain hollow nodules of chal- 


cedany and jaſper, which are lined with cryſtals of quartz. 
3; Veins, of red finople, which are intermixed with chalcedony 
and quartz. ,.. 


I cannot, diſmiſs this ſhort account, without mentioning, 
that various ſpecies of pumice are to be gathered in ſeveral of 
the voes of this iſland, and ſome of the pieces are of very con- 
ſiderable fize. Similar kinds of pumice are got near the Giant's 
Cauſeway, in Ireland, and upon the ſhores of the Weſtern 
lands, which volcaniſts have reckoned a very ſatisfactory 

proof 


—— — — — — — ſ¶ - G— — 
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proof ef their chimera. An examination of the rocks "would 
ſoon ſarisfy any one but « volcanift that theſe were adventitious 
matters. Accordingly, their origin is now plainly traced from 
the famons iſland of Iceland; and this" is Feridered dne nüt 


probable, when we conlider, that many light ſubſtanees are 


floated, from the Weſt India Iflands, upon the ſhores ef che 


Shetland and Weſtern Iſlands. 


VEMENTRY. 
| | 2 
THIS iflind is fitusted in St. Magnus Bay, ät 4 eShfflerable 
diſtance from Papa-ftour. It is much interfected by the fea, 


| and riſes high in the middle, forming what is called the Wart 


of Vementry, upon the top of which there are the remains of 
2 burgh. From this hill, we have a view of the whole iſland, 
and the adjacent coaſt of Mainland ; than which . can 


be a more dreary proſpect. 


From the ſhort time I was upon this ifland, I can only fay, 
in general, that it appeared to be compoſed of granite, diffe- 
rent 
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rent kinds of micaceous ſhiſtus, and a beautiful ſpecies of 
hornſtone porphyry, which I obſerved in various ſtages of de- 
compoſition; in ſome ſpecimens the feltſpar appeared to be de- 
compoſed firſt, in others the hornſtone. 


MUCKLE-RHOE. 


THB iſland is about twenty-four miles in circumference, the 

eaſt and fouth fides are low, owing to their being defended 
from the violent action of the fea by the Mainland, but the 
weſt fide is very rugged and broken. From the little opportu- 
nity I had of examining it, I can only ſay that a conſiderable 
part appeared to be compoſed of granite. Another iſland in 
the ſame bay, called Papa Little, appears to be compoſed of 
Eranite and micaceous ſhiſtus, of various kinds. 


Vor. II. 
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THIS is the moſt northern of the Shetland iſlands; it is about 
eight miles long, and from two to two and a half miles broad. 
Its form is that of a lengthened ſquare ; the ſea coaſt is as. 
uſual very rugged; and the. iſland is hilly; the higheſt hill. 
which is named Valley-field, is about ſeven hundred feet. 
There are two excellent harbours, Balta and Uyea Sound; 
which are often of the greateſt ſervice in ſheltering veſſels that 
paſs to and from the- Greenland ſeas ; but the firſt is generally: 


* 


preferred as being more convenient and ſafe. Balta Sound is 
a pretty deep inlet, formed into an excellent harbour by the 
iſland of Balta that. lies acroſs its entrance, 4 forming twa 
paſſages; one from the north is rocky and only. fit for ſmall 
veſſels, but the other from the ſouth. will. allow large ſhips ta 


enter. 


The hills upon the north ſide of this ſound are of conſidera- 
ble height, compoſed of ſerpentine, but preſent an extremely 
bleak and barren aſpect, owing to the iron-brown covering, 
which it acquires by the action of the weather. The ſerpentine 


is of a green colour, is frequently traverſed with ſmall veins 
of 
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of iron ore, and often aſſumes a fibrous appearance, forming 
what Wallerrus calls talcite; a ſtone very different however 
from the talcite of Mr Kirwan. It alſo contains lamellar acty- 
nolite, labrador hornblende, tremolite, and veins of ſhiſtoſe talc 
traverſe it. | 


This ſerpentine continues to form the hills and cliffs, until 
we arrive at the beautiful bay of Norwick, when a ſingular 
ſtriated micaceous ſhiſtus takes it place, forming one fide of 
the bay ; this alſo conſtitutes a great part of the coaſt until a 
ſpecies of gneiſs (remarkable for the large fize of its cryſtals of 
feltſpar) makes its appearance, the micaceous ſhiſtus which co- 
vered it being waſhed away. Near to this place an immenſe 
maſs has been ſeparated from the land, forming a great hollow 
called Saxes Kettle, from the ſea ruſhing through a narrow 
aperture at the bottom, which cauſes it to boil up with great 
viglence. * | 5 


Das: : The 


'* Here the Shetland Giant Saxe uſed to boil his prey, and terrify the af- 
frighted natives; but more ſurpriſing than this is a famous well at a little diſ- 
tance, where the inhabitants ſay their anceſtors uſed to get boiled or roaſted fiſh, 
in proportion to the depth they went. This 1s a fact truly Plutonic, well deſerv- 
ing the attention of world makers.—Brand's Hiftory of the Orbney and Shetland 


Nandi. 
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I The. land: from this rum out to form what as called the 
Pöoint of Lambaneſs, equallyiſtcep, but not ſo high, us che fides 
af che bay and from this. to the Sha, che moſt wdtrhern 
point of the iſland, and of his Majeſty's dominidny, the gneiſs 
continues, and does not diſappear until we approach to the 
deep bay of Bura-firth, where the land becomes higher, form- 
ing lofty cliffs of ticaceous ſhiſtus. At the bottom ef this. 
bay the land is low, preſenting beautiful rocks of undalated 
micaceous ſhiſtus4 ;. but after eroſſing the bay we Hind the 
land. riſe gradually, forming the lofty cliffs of. Herztioneſs,. 
cliffs there are inumenſe caves excavated. by. the fea, into hich 
a boat can row many hundred feet in calm. weather; the en- 
trance is {aid to be ornamented with regular o@ogonal pillars, 
but what their nature is I could not determine, as the ſurf 
prevented me from approaching. Is it probable chat they are 
formed of gneiſs ?. for there is no other foſſil near but mica- 
ceous ſhiſtus. From this the whole weſt coaft is very lofty. 
and rugged, compoſed of micaceous ſhiſtus, and this laſt often 
contains extremely beautiful regularly cryſtallized: garnets of 


great 


+ This ſpecies is entirely compoſed of mica without any admixture of quartz, 
which Karſten in his catalogue of the Leſkean cabinet reckons a rare production. 
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great fine. As. we approach che ſouth weſt extremity, the land 
becomes lower, and towards Belmont, the ſeat of Thomas 
Mount, Eſq. of Garth, ſtrata of ardeſia, or primitive argilla- 
 ceous ſhiſtus, are to be obſerved in the neighbourhood of the 
micaceous ſhiſtes. The ferpentine now again makes its ap- 
pearance, and forms in ſeveral places confiderable hills, which 
have as ufual a barren and bleak aſpect. On the ſea ſhore, 
between Uyen Sound-and the caftle of Mounis, there are fira- 
ta of ſandſtone; and from this to Balta Sound the hills and 
ſhores are low, formed of micaceous ſhiſtus with a compound 
rech e green hocnblende and. quartz, and in ſome places we 
obGerve rocks of « content Eper with hoondiende.. 


FETLAR. 


THIS ifland is about four miles long, and three and a half 
broad, of an irregular ſhape, owing to Its being much expoſed 
to the action of the ſea. Its mineral productions are not very 
different from thoſe in Unſt ; indeed'it is probable that at one 


| time they were joined. There are no harbours of any conſe- 


quence; the bay of Treſta is one of che largeſt, but is not ſafe 


In: 


214 SHETLAND ISLANDS. 


in ſtormy weather. One ſide of this bay is compoſed of mica- 
ceous ſhiſtus, quartz, in which large cryſtals of ſhorl are to be 
obſeryed, with ſtrata of alpine or primary limeſtone. On the 
oppoſite fade of the bay there are appearances of plumbago; in 
one place particularly there is a vein of a matter reſembling an 
impure plumbago, which is between two and three feet wide, 
running to all appearance in micaceous ſhiſtus. This latter 
foſſil forms the coaſt for a conſiderable way. It however diſ- 
appears, when immenſe cliffs of ſerpentine are to be obſerved, 
which often afford beautiful maſſes of rock cryſtal, alſo fine 
ſpecimens of aſbeſtus and amianthus. The ſerpentine, hevias: | 
formed a conſiderable extent of cliffs, diſappears, when a curi- 
ous ſpecies of micaceous ſhiſtus preſents itſelf, compoſed of 
rounded maſſes of quartz, of conſiderable fize, connected by 
means of mica, thus forming a rock not unlike to breccia. 
This rock, however, is only to be confidered as a ſpecies of 
micaceous ſhiſtus, where the quartzy maſſes are of a greater 
ſize than uſual. Similar- appearances, but not ſo ſtriking, 
have been obſerved in other countries : thus the great road 
which traverſes Moravia, is made, in the environs of Mark- 
Stannern, with a ſpecies of gneiſs, which has diſſeminated glo- 
bules of quartz, about half an inch in diameter f. This cu- 
ions 


* 


+ Journal des Mines, No, 23. p. 69. ; from Trebra's catalogue of foſſis. 
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rioub rock forms a conſiderable extent of cliffs ; but at Strand- 
burgh, a mieaceous ſhiſtus, which ſeems paſſing to ardeſia, 
takes its place. This micaceous ſhiſtus alſo forms a conſidera- 
ble extent bf 'e6aſt, which is low, preſenting a moſt ſplendid 
appearance when the ſun ſhines, his rays being reflected from 


che micaceous rock as from immenſe mirrors. As the coaſt ri- 
ſes, the ſerpentine again makes its appearance, having the uſual 
brown, iron-like aſpect, and forming lofty cliffs upon the ſhore; 
bur theſe continue only for a ſhort way, when the micaceous 
ſhifttis is again to be obſerved, and continues forming low cliffs 
to the Hbufe ef Urie. From this, round to the bay of Treſta, 
the coaſt is Tofty and precipitous, formed of micaceous ſhiſtus; 


but at one place there are immenſe cliffs of gneiſs, which, by 
decompoſition, form a matter ſimilar to that obſerved at Weeſ- 
dale Voe, which is here alſo uſed as fullers earth; 


TEL L. 


THIS iſland is about 4 miles from Mainland, is about 16 
long, and 8 broad, and is, next to Mainland, the largeſt in 
Shetland, 


— KK ö “) - IAN — a 


| 


Shetland. There are ſeveral harbours, — 


coaſts, renders the iſland wild and gloomy. 
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or commodious. It is in general pretty billy, very much co. 
vered with peat maſſes: this, with its tremendous braken 
The bills as far 
as I could determine, are compoſed of granite, micaceous ſhiſ- 
tus, and quartz. On the weſt fide, which is extremely broken 
and rugged, there are ſeveral veins of granite, abaut 8 ox 6 
feet wide, that run in the micaceous ſhiſtus. They are ſome- 
times much -curved, but generally run at an angle of about 
720% The granite is compoſed of quartz, felſpar, and mica; 
but all theſe are larger than in the granite which is found in 


ſtrata. 


In ſeveral places I obſerved bitumen, ſticking upon ſtones, 


or floating in ſmall ſpring wells. 


WHALSEY. 


THIS iſland is about 6 miles long, and 4 broad, and is 3 miles 
diſtant from Mainland. The ſhores are low on both fides, and, 
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as far as I could obſerve, compoſed of micaceous ſhiſtus and gra- 
nite. The * hill is the Wart, which I found to be com- 
poſed of micac cous ſhiſtus to the-tops 


At a conſiderable diſtance lie the Grief and Out-Skerries ; 
dreary and deſolate rocks, inhabited by a few fiſhermen, and 
compoſed of the ſame materials as — 


Vox. II. E e. SHET> 
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CHAP. XXVII. 


Deſcription of the F. 0881Ls mentioned in the preceding Chapter. 


.CIANITE. 


SAPPARE, Kirwan. BLAUER TAic, GLIMMER, SCHORL, Ger- 


Colour. White, finely tinged with 'azure blue. The detached 


cryſtals reflect a ſilver-white light. 
Crystallization. Is cryſtallized in the form of compreſſed priſms, 


more or leſs ſeamed acroſs. Preſents two narrow, and {lightly 
ſtreaked, and two broad and ſmooth fides. The cryſtals are 
frequently diſpoſed in a radiated form. 


Croſi Fracture. Striated, and deſtitute of luſtre. 


Longi- 
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Lingitadinal Fracture. Foliated, with a luſtre like that ” wh 
ſtals, or metals not much poliſhed. 


Hardneſs. When ſtruck parallel to its length, yields difficultly 


to the knife; when perpendicular to its ages, gives fire 
with ſteel : ſcratches. glaſs. | 


Specific Gravity. 3.618. 


Becomes electric by friction, and this electricity is negative. 


Another ſpecies of this beautiful foſſil was diſcovered many 
years ago at Botrephny in Banffchire, and: it has fince been diſ- 
covered in various parts of Europe. Mr Werner. thinks that 
it is nearly allied to the indurated talc, and that it makes an in- 
termediate foſſil between talc and hornblende. 


WACKEN— Paga-Stour. 


Colour. Brick-red of various ſhades, alſo dark-brown. 
Luſtre and Tranſparency. None. 


Fracture. Smooth, earthy; but, when compact, it has a ten- 
dency to the fine ſplintery. 
Fuſibility, Melted at 120% of Wedgewood. 
„ 
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— tontite RllþarTlthing x ſpetics v] pioplipey 3 
Tihethtives'it is intermixed'with greth earth: it often alſd is cel- 
| ili, and the cells are encruſted With dark-brown chalcedony, 
covered with -cryſtallized quartz; and nodaules of onyx and 


ſardonyx are ſometimes found in it. 


Common SERPENTINE *. 
'Colour. Blackiſh green. 
Tafire. None, or faint glimmering. 11 £, 
Tranſparency. A little at the edge. 
Frafture. Sometimes fine, ſometimes coarſe ſplintery. 
Hardneſs. Yields with difficulty to the knife. 


This foſſil is uſed in many countries for the building of 
ovens, as it reſiſts the action of the fire very much; and, when 


powdered and burnt along with potter's clay, it gan be made 


into 


* Werner has lately divided the Serpentine into two kinds,” the Common 
and Noble Serpentine: the laſt mentioned has a conchoidal fracture, with a 
greater degree of luſtre and tranſparency, and has generally 2 finer green colou: 
than the firſt, 
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t9:dight, ſolid. veſſols, which take a fine, glazing, and refit 
2 In Italy it is uſed far the fineſt buildings. 
What the Italiags call the Verde antico, is the noble ſerpentine 
mixed with marble or granular limeſtone. | 


Lamellar ACTYNOLITE— Kirwan. 


This correſponds with the ſpecimen I examined in the Leſ- 
kean cabinet at Dublin, from which Mr. Kirwan's deſcription 
is taken. It appears to be an intermediate foſſil between acty- 
nolite, or ſtrahlſtein, and hornblende. 


Are N ' 
Common TREMOLIT. 
ASBESTINITE, Kirwan. 


Colour. pale green. 
Lare. Silky. 
Tramſparency. A little at the edges. 
Fracture. Broad ſtriated, the ſtriæ frequently diverging as 
from a centre. Its fracture alſo preſents diſtin concretions, 
and it is from theſe that the ſtriæ appear to diverge. 

Hardpeſs, Yields eaſily to the knife. 

By decompoſition it acquires an iron- brown colour. 


_ Surren $A NDS» 


Mr Kirwan found that this ſpecies melted into a green glaſs 
at 150% Wedgewood; and Klaproth has lately found, that, in 
a eoal crucible, it. gives u greyiſhwhite, opaque flag, with the 
loſs of o. o5; and in à elay erueibſe a compact greeniſh-white - 
flag is formed. He finds that two parts contain, 


Silex, I — — 0.6 LY N 
Lime, — — 0. 18 


| Magnefia,  -/ <=. 0.103 
Carbonit acid and water o. o6 - 
Oxyd of iron 0.005 - 


The phoſphoreſcence of the - tremolit is very remarkable, 
and it has been found that the degree of effect is inverſely as 
their hardneſs: thus the ſoft filky ſpecies gives a more vivid 
and red light, with a leſs degree of friction, than the harder 
kind. The phoſphoreſcence can even be produced by means 
of a feather. 


SCHILLER SPAR; or 
LABRADOR HORNBLENDE. ]. 


This beautiful foſſil is found in the ſerpentine rocks of the 
iland of Unſt. It was firſt diſcoyered on the coaſt of Labra- 


dor ; 
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dor; afterwards in Germany; and ſince in Cornwall, by Mr 
Hatchett. It is conſidered to be nearly allied to mica and talc ; 


indeed it paſſes, on the one hand, into green mica, and, on the 
other, the yellow varietics paſs into common talc, 


MICA 


| Is found in ſeveral of the Shetland Iſlands ; and ſometimes 
the plates are of conſiderable fize; but they are not ſo large as 
thoſe that I have ſeen brought from Ruſſia. A conſi- 
derable quantity of mica is uſed in the Ruſſian navy, for the 
making of lanterns and cabin windows. It is preferred to 
glaſs, from its not breaking by the diſcharge of cannon. It 


has a conſiderable inconvenience, however, that it ſoon loſes 


its tranſparency by the action of the air and ſea-water. 


As there are ſeveral foſſils that have a very near reſemblance 
to mica in their external appearance, I will here ſhortly ſtate 
the charaQers by which they may be readily diſtinguiſhed, as 
ſtated by the Abbe Huay *. 

Mica 


* Journal des Mines. 


—— 
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| Mica is diſtinguiſhed from talc, by its communicating, by 
rubbing, the reſinous electricity to wax, while talc communi- 
cates the vitreous ; and farther, mica has not the unctuofity of 
talc. It is diſtinguiſhed from cyanite, by its ſoftneſs; the 
cyanite being vaſtly harder. It may be confounded with ſul- 


phure of molybdzna ; but the ſulphure of molybdzna ſoils pa- 


per, while mica does not: the ſame diſtinction with regard to 
carbure of iron. It 1s diſtinguiſhed from the green cryſtallized 
uranite, by its pliability, the uranite being very fragile: the 
blow-pipe alſo affords a good diſtinction, the mica being con- 
verted into enamel, while the uranite is changed into a black 
ſcoria. The greyiſh-black mica may be confounded with the 
micaceous iron ore, or eiſenman ; but the latter is friable, and 
adheres to the fingers, often * on the magnet, and melts in- 
to a black ſcoria. 
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Have, in my former journeys, traverſed the greater part 
of the Scottiſh Iſles, I was anxious to viſit the Orkneys, and 
thus to make my tour more complete ; and therefore, laſt fam- 


mer, 1799, 1 embraced the opportunity of a veſſel going to the 
ifland of Hoy, and failed from Leith upon the gth of June. The 
weather, however, proved ſtormy, and the wind contrary, ſo 
that we did not reach Orkney until the 2oth, heartily tired of 


our voyage. 
Vol. II. 
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As ſoon as the veſſel anchored, we landed upon the iſland 
of Hoy, immediately below the houſe of Mr Bremner, the 
miniſter of the pariſh, who received us very kindly. Hav- 
ing breakfaſted, Mr Bremner was ſo good as to accompany 
us to the Berryhead, which is one of the moſt tremendous rocky 
Precipices in Orkney. The walk was at firſt pretty eaſy; but 
as we came higher up the hill, it was fatiguing. Having reached 
to the ſummit of a high hill, we had ftill to aſcend a conſidera- 
ble height, which brought us to the Berryhead. Here, indeed, 
a moſt ſublime fcene burſt upon our view. Below us, and ex- 
tending along the weſt coaſt of the iſland for ſeveral miles, 
were tremendous precipices of red-coloured ſandſtone, which 
roſe to a great height. We crept towards the edge of the pre- 
cipice, and beheld with terror a perpendicular deſcent of more 
than 1000 feet deep. When our attention could be withdrawn 


from the fight of theſe vaſt precipices, a ſcene of a different 
kind preſented itfelf to our view. The fky was clear; the: ſen 
calm, and fil as a lake; and the whole extent of the ſea, and 
Pentland Frith, from Cape Wrath to Duncanſbay Head, was 
before us: the wild mountains of Sutherland and Caithneſs, 
of an etherial blue, added to the grandeur of the ſcene, retiring 
from the eye till at length they ſeemed to be blended: with 


the ocean. We returned to the manfe, well pleaſed with our 
Acurſion; 
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excurſion ; but found no variety of rock, ſandſtone being the 
only rock we obſerved. 


We remained at Mr Bremner's all night, and took a boat 
next day for the iſland of South Ronaldſha; but, in our way, 


 FLOTTA 


THIS iſle is of little extent, low, but in ſeveral places chere are 
chffs upon the ſea-ſhore which are of conſiderable height. It 
is entirely compoſed of ſandſtone and ſandſtone flag; nor is it 
remarkable, excepting for its former celebrity, being the reſi- 
dence of the hiſtoriographer appointed by the crown of Nor- 
way to collect information with regard to the north of Scot- 
land. Theſe narrations formed a work called Codex Flotticen- 
fis; to which Torfzus is indebted for much of his hiſtory of 


the northern parts of Scotland. 


We croſled from this iſle to the iſland of 
F f 2 


5 SOUTH  RONALDSHA. 


THIS iſland is about ſeven miles long, and one and a half broad: 
It is low, excepting upon the ſhores, where there are tremen- 
dous precipices, which have proved fatal to many an unfortu- 
nate mariner. The whole -rland- its compoſed of ſandſtone, 
ſandſtone flag, and in ſome places ſhiſtoſe clay is to be ſeen. It 
appears, like all the other Orkney Iſles, to have been formerly 
joined to Caithneſs, as the ſtrata are ſimilar. Mr Watſon, the 
miniſter of the pariſh, told me, that the ſandſtone, in different 
parts of the iſland, has been dug, in expectation of finding good 
veins of lead ore (galena), but always without ſucceſs. This 
is very probable, for Emmerling informs us that ſandſtone is, 
very unfavourable to ores . (Mineralogie, B. 3. S. 1 19.) In. 
one part of the iftand we obſerved a ſtratum of ſhell marl lying 
under the peat, and in differents parts of the iſland we obſerved. 
bog-iron ore. 


As 


It is ſaid, however, that the mountain Verſopatal, in Mexico, is compoſed of 


ſandſtone, which is traverſed by numerous veins, in which gold is found; Gerhard: 
mentions ſimilar rocks, 


ORENEY 18LANDS 229 


As che weather was boiſterous, we remained in this iſland 
ſeveral days; at length the wind ſubſided, when we were ena- 
bled to croſs to the iſland of 


BURRA. 


THIS iſland is of little extent, low, and compoſed of ſimi- 
lar argillaceous ſandſtone with that of Ronaldſha; and in 
one place I obſerved ſtrata of ſhiſtoſe clay alternating with it. 
The fſhiſtofe clay is of a black colour, and has frequently inter- 
fperſed bitumen; and veins of calcareous ſpar are to be obz 
ſerved traverfmg it. This is a favourable appearance for coal, 


and deferves to be tried. 


As this iſland afforded nothing particularly intereſting,, ws 
croſſed to the Mainland, or what is called the iſland of 


POMONA, 


POMONA 


THIS ifland is about 22 miles long, and in ſome places about 
20 broad. It is in general low ; the hill of Wideford, near to 
Kirkwall, and thoſe in the pariſh of Orphir, being the higheſt 
in the iſland. The ſhores in ſome parts of the iſland are 
pretty high, yet in general they are low. There are two good 
harbours :" the one at the principal town, called: Kirkwall; che 
other upon the oppoſite fade of the iſland, at Stromneſs, 


The mineralogy of this iſland is 'by no means intereſting ; 
the whole of the iſland, excepting a ſmall portion near to 
Stromneſa, being entirely compoſed of ſandſtone, ſandſtone 
flag, ſhiſtoſe clay, and in one place limeſtone and baſalt make 
their appearance. The ſtrata are generally horizontal, and are 
of various breadths; and the ſandſtone and ſhiſtoſe clay alter- 
nate with each other. As it would be of little conſequence to 
trace my ſteps in the walk which I made around this iſland, 
I ſhall mention only the peculiarities of the different rocks. 


I. Sand- 
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1. Sendffone. This rock is of various colours, grey, red, or 
whitiſh ; has generally an argillacedus cement: yet, in par- 
ticular kinds, this is but in ſmall quantity. It is frequently 
ſhiſtoſe, forming ſandſtone flag. It is uſed for building in 
all parts of the iſland; and in ſome places, as at Skail, where Y 
it is very hard, being a filiceous ſandſtone, it is cut for mill- 
ſtones, and is ſaid to anſwer the purpoſe very well. A ſtratum 
of filiceous ſandſtone, ſimilar to that at Skail, I obſerved a- Es 
mong the ſoft ſandſtone ſtrata near to Scapa ; and I have not | 
the leaſt doubt, if well quarried, that it would anſwer equally = 
well for mill-ſtones®. Sometimes maſſes of iron pyrites, of a 
globular or irregular form, are diſperſed through it; and of 
| this. 


* Different kinds of rock are uſed in Scotland for the making of mill-Rones. 
Thus, in ſome places, as in the iſland of Raſay, I found porphyry uſed for mill- 
ſtones; and in Shetland, a compact ſpecies of micaceous ſhiſtus, is uſed for the 
ſame purpoſe. It has been a great deſideratum to diſcover in Great Britain, a 
mill tone equal to the French bur; indeed it is of ſuch inportance, that, the So- 
ciety for the Improvement of Arts and Manufactures, at London, have offered a 
reward of 100 gnineas, to him who ſhall diſcover a fimilar rock in Great Britain. 
As this rock may not be generally known, I think it proper here to mention | 
chat it is a cellular hornſtone, and is found in vertical ſtrata, according to Walle- | | 
rius. As this famous ſtone is of- a porous nature, and very hard ; it is very pro- | 
bable that theſe properties muſt reſide in all good millſtones. See Townſon's. | 
Tracts, paper on Mill-ſtones, 885 = 
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this we have an example in the ſandſtone rocks upon the ſhore 
between Scapa and Orphir kirk. Trials have been made in 
the ſouth part of the iſland with a view to find lead, but with- 
out ſucceſs. At Yeſtneby, near to Skail, I obſerved veins of 
baryres traverſing the ſandſtone ; and, intermixed with this ba- 

rytes, there was calcareous ſpar, iron pyrites and galena. At | 
Skail, the ſandſtone, by the action of the weather, ſplits into 
many ſingular forms, ſimilar to the ſandſtone I have deſcribed 

in the iſland of Arran. bas | 


2. Shifloſe Clay. This rock has a black colour; is always in- 
rtermixed with mica; and paſles, on the one hand, into ſand- 
ſtone late, and, on the other, into clay, where the ſhiſtoſe cha- 
racter is more difficultly diſtinguiſhable. It acquires, by the 
action of che weather, an iron- brown covering; 16 that the 


rocks, at a diſtance, have much the appearance of the weathered 
ſerpentine rock in the iſlands of Unſt and Fetlar, in the Shet- 
land iſlands. In ſome places, as near to Stromneſs, I obſerved 
a red-coloured clay, which ſeemed to be clearly derived from 
the decompoſing ſhiſtoſe clay. It is quarried to a conſiderable 
extent in different parts of the iſland, particularly near to 
Stromneſs, and the ſlates are uſed for roofing houſes ; but they 
are vaſtly inferior, in every reſpect, to the ardeſia which is 
raiſed at Ballyhuliſh and Eaſdale. 


* 


Upon the ſea-ſhore, near 


ro 
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to Brinnigar manſe, which is about a mile from Stromnefs, in 
a kind of rock intermediate between ſhiſtoſe and indurated 
clay, there are many pieces of galena diſperſed. Several years 
ago, a party of miners examined this appearance, and, having 
judged it probable that lead would be found in abundance, 
continued working for ſome time, but at length defiſted, having, 
as they ſay, found it not worthy of farther labour. Near to 
the manſe of Brinnigar, I obſerved maſſes of Lydian None im- 
merſed in the ſhiſtoſe clay: in the Lydian ſtone there were. ſe- 
veral cavities filled with bitumen. 


3. Limeſtone. At Leſkneby there is a confiderable ſtratum of 
black- coloured limeſtone, which alternates with a rock inter- 
mediate between ſandſtone flag and ſhiſtoſe clay. It is much 
impregnated with bitumen, forming what is called ſtinkſtein; 
and in ſeveral places I obſer ved maſſes of bitumen diſperſed 
through it. 


4. Baſalt. At Yeſkneby is the only baſaltic rock which I 
obſerved in the whote ifland. It forms yeins, which traverſc 
the common argillaceous ſandſtone. The cryſtals of hora- 
blende, which are contained in it, are larger than uſual in ſuch 
rocks, being more than an inch long, and half an inch broad. 
I ſometimes obſerved ſmall cavities filled with bitumen. 
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. The rocks of ſandſtone, ſhiſtoſe clay, &c. which I have juſt 
deſcribed, form the whole iſland, excepting an extent of a few 
miles around Stromaneſs, which is of primary ſtrata, Theſe 
ſtrata are, granite, - gneiſs, micaceous ſhiſtus, and horn- 
blende rock; and all are traverſed by veins of great - grained 
granite. The granite ſeems. to form the central part, 
and is covered: by gneifs, micaceous ſhiſtus and hornblende 
ſlate. At the mill water of Cairſton, which is not far from: 
Stromneſs, I obſerved. the junction of the primary with 
the ſecondary ſtrata. The micaceous ſhiſtus is covered by a 
breccia which is compoſed of fragments of granite and quartz, 
cemented by a baſis of ſmaller particles of the ſame rocks; and, 
in the breccia,. I obſerved 'pieces of galena immerſed. This 
breccia is to be obſerved, in ſome places, covered by the: 
ſhaſtoſe clay. From ſome appearances in the neighbour- 
hood of Brinnigar, it. is not. very unprobable that the ſhiſtoſe 
clay may lie upon the primary rock, without any interpoſed: 
ſtratum of breccia ? 


Having ſeen every thing that was worthy of notice, we: 
crofled to the iſland of 


S H A- 
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THIS iſland is about 7 miles long, and 5 broad. The ſhores 
around the whole ifland are in general low. 

The ſtrata do not differ from thoſe of Pomona; being 
principally compoſed of ſandſtone, ſandſtone flag, ſhiſtoſe clay, 
limeſtone, and baſalt. The limeſtone is covered by a very hard, 
nearly filiceous ſandſtone, and it is alſo traverſed by veins of 
the ſame ſandſtone. The baſalt, which is only to be obſerved 
at the ſouthern extremity of the iſland, ſeems to be covered 
with ſandſtone. In the ſandſtone iſles of Copinſha, which lie 
at the ſouthern extremity of the Mainland, or Pomona, I alſo 
obſerved a baſalt, or rather wacken, traverſed by veins of horn- 
ſtone, and covered by a very hard ſandſtone: theſe, with the 


baſalt veins at Yeſkneby, are the only appearances of baſalt 
which I have obſerved in the Orkney Iſlands, 


As this iſland afforded nothing intereſting, we failed for the 
iſland of 


Gg 2 STRON- 
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STRONSA 


THIS ifland is about fix miles and a half long, and fix miles 
broad. It is low, but upon ſeveral parts of the coaſt there are 
cliffs of conſiderable height. The rocks are entirely of ſand- 
ſtone and ſandſtone flag; which latter ſometimes paſſes to ſhiſ- 
toſe clay. 


Having ſpent two days in traverſing this iſland, we croſſed 
to the iſland of 


SAND A. 


THIS iſland is about 12 miles long, and in ſome places nearly 
3 miles broad. Upon the weſtern extremity there are hills about 
zoo feet high, but all the other parts of the iſland are low and flat. 
Large ſhoals extend a great way from the coaſt, which is one of 


the cauſes of ſo many veſſels being wrecked upon this iſland. 
The 
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The mineralogy, like that of all the other iſlands, is very un- 
intereſting ; it being, as far as I examined it, compoſed entire- 
ly of ſandſtone and ſhiſtoſe clay; excepring a rock of ſandſtone 
breccia, which I obſerved at a place called Hecla-bor : hence 
the rock has been cohſidered as volcanic. 


Having 
ſed to. 


ſpent ſeveral days in traverſing this ifland, we crof. 


EDDA 
THIS ifland is about 7 miles long, and in ſome places about 2 


miles broad. It is hilly, and, like Sanda, entirely compoſed. 
of ſandſtone, which is of a red colour. 


We croſſed from this to the iland of 


WES 


NAA 
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WESTRAY, 


and landed at the hoſpitable manſion of Mr Stewart of Brough. 
This iſland is about 9 miles long, and 6 broad. It riſes, in 
ſome places, to a conſiderable height; and upon the north-weſt 
part of the ſea-coaſt there is very magnificent rocky ſcenery. 
It is entirely compoſed of ſandſtone and ſandſtone flag ; ſo that 
'to a mineralogiſt it affords no variety. 


PAPA-WESTRAY. 


ABOUT two miles north from Weſtray, is the ſmall, but plea- 
ſant iſle of Papa-Weſtray. It is about three miles and a half 
long, and about a mile broad. It is principally compoſed of 
ſandſtone, ſandſtone flag, ſhiſtoſe clay, and in ſome places I 
obſerved fragments of breccia. 


We now croſled, by a dangerous ferry, nine miles in breadth, 
called Weſtra Frith, to the ſmall iſland of 


E G L1- 
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EGLIS HAL, 


where we were very kindly received by Capt. Baike. It is a- 
bout two miles and a half long, and one broad; and is entirely 
compoſed of ſandſtone and ſandſtone flag, and in ſome places 
the ſtrata ſeemed to be very much elevated. 


As the weather was ſtormy, we could not leave this iſle for 
ſeveral days: it having become more moderate, we croſſed to 
the iſland of | 


RONSAY. 


THIS iſland is about four miles long, and three broad, and; 
excepting Hoy, is the moſt hilly of the Orkney Iflands. The 
coaſt, in ſome places, is of great- height, and preſents many 
ſublime rocky ſcenes. It affords no variety of foflils, being; 
like the other iſlands, entirely compoſed of ſandſtone and ſand- 
ſtone flag ; which laſt ſometimes paſſes to ſhiſtoſe clay. 

Havmg 
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Having traverſed the whole of this iſland, we croſſed again 
to Pomona, and walked by — ah and again crofled to 
* iſland of 


1 0 . 


THIS iſland is about 12 miles long, and ; broad; is the moſt 
mountainous of all the Orkney Iſlands; and its ſhores, as I 
have already remarked, riſe, in many places, to a moſt terrific 
height. This ifland is remarkable for its excellent harbour, 
called the Long-Hope, where great fleets can rendezvous, and 
in complete ſafety. 


This iſland is entirely compoſed of ſandſtone, ſandſtone 
flag, ſhiſtoſe clay, and in many places I obſerved a rock of 
wacken. The ſtrata are generally horizontal, and 88 5 
they alternate. The ſandſtone has been dug, in various Places, i in 
ſearch of iron ore; and the attempts feem to have been attend- 
ed with ſome ſucceſs, as rich hematitical iron ore was obtained. 
I am of opinion, however, that, in the trials which have been 


made 
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made near to Melſetter, upon the eſtate of Major Moodie, the 
proper bed of ore has not been fairly diſcovered; and that 
which has been obtained, is merely an admixture of ſand- 
ſtone and ore. In other countries, this admixture, of the ore 
and the ſtratified matter, has been taken for the true bed, 
and much unneceſſary expence incurred, which might have 
been avoided by digging in a proper direction, ſo as to meet 
with the bed of ore. The ſhiſtoſe clay, where it alternates 
with the ſandſtone, has ſometimes that ſhining appearance 
which is characteriſtic of the ſpecies found above, or in the vi- 
cinity of, coal ſtrata a Circumſtance which is to be conſidered 
as favourable for the diſcovery of coal in the lower parts of 
this iſland. 


The wacken, which I have mentioned, is upon the ſea- 
ſhore, at a little diſtance from Melſetter. It has, intermized 
with it, calcareous ſpar, either in little veins or nodules : pieces 
of filicious ſandſtone are found in it, and even veins of a 
fmlar ſandftone traverſe it. 


We now took leave of Major Moodie, and ſailed down the 
harbour of Long Hope to the ifland of Ronaldſha, where we 
ſpent a few days very agreeably with Mr Watſon, waiting fa- 
vourable weather to croſs the Pentland Frith. 

Vor. II. 
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ON KELP. 


Obſervations on KED. 


As this fubtance is of the greateſt importance to the Ork- 
-ney Iſlands, I hope the following obſervations will not be con- 
fidered as our of place. 


This uſeful material does not appear to- have been known as | 
a manufacture in Britain, until ſome time after the beginning 
of the preſent century ; owing to the backward ſtate of the- 
ſoap and glaſs manufactures, which, particularly in Scotland, 
have not been carried on with ſpirit above thirty years. It 
-will not then ſurpriſe ns, when we learn, that its firſt intro- 

| | duction. 
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duction was about the year 1730, into the iſland of Uiſt, by a 
Highland gentleman, of. the name of M.Leod, who brought 
the art from Ireland, where it had been carried on many years 
before. The method he followed was a bad one, as he was ſa- 
tisfied by merely reducing the ſea-ware, or fuci, to aſhes. This 
practice was ſoon diſcontinued, and the method of fuſion was 
adopted. This manufacture ſoon found its way into all the 


other iſlands ; for we find it forming an article of trade in Shet- 
land, ſoon after its introduction into the Hebrides. The quan- 


tity of kelp, at farſt made, was trifling but the great increaſe, 
and the rapid progreſs, of the manufactures depending on it, 


ſoon raiſed the price and increaſed the quantity: the following 
being, as far as I can collect, pretty nearly the price of kelp 


from the year 1740 to the preſent time. 


From 1740 to 1760, average price about 21. 5s. a ton. 


1760 to 1770 - - 41. 48. a ton. 
1770 to 1780 „ 51. os. a ton. 
1780 to 1790 - - 61. os. a ton. 


Since the year 1791, its value has greatly increaſed, and has 
now riſen to a greater height than was ever known before, ow- 


ing to the war, which has prevented the importation of the 
| Hh 2 uſual 
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ufaal quantity of baritia, and has thus raiſed kelp to the enor- 
mous price of 11L a ton *. | 

In Shetland, from 2 50 to 300 tons are made annually, but 
this quantity bears fo ſmall a proportion to the extent of the 
lands, as not to have affected the rent in an equal degree to 
that of Orkney; where, within theſe ſeven years paſt, ſmall 
farms of about gol. yearly rent, have riſen to gol. a year. 


j 


In Shetland, the coſt of manufacturing is from al. to 21. 108. 
2 ton; but in the weſt Highlands, the price of labour is great- 
ly lower, being from 11. to 11. 16s. a ton. The method of 
manufacturing, though rude, is ſufficiently ſimple. - The differ- 
ent ſpecies of fuei, particularly the veſieuloſus, ſerratus, and no- 
doſus, are cut from the rocks in the months of May, June, and 
July, and ſpread out and dried ſo as to enable them to burn 
more eaſily. In drying the ware, they are very cautious to. 
prevent any fermentation from taking place, or to ſuffer it to 
be expoſed to rain; as kelp, made from ſach damaged ware, is: 
neceſſarily of a very inferior quality. 


Te 


Even this price might be ſlill farther increaſed in a very conſiderable de- 
gree, if proper methods of manuſacturing the kelp were followed. 
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The ware being well dried, a ſmall quantity is kindled in a 


pit dug in the ſand, or upon à piece of ground which. is, ſur- 
rounded with looſe ſtones, ſo as to form what is called à kiln. 


They continue adding freſh. quantities, until the hit or, kile is 


nearly filled, hen che whole is frequently ſlitred towards the 


evening, when it gets into a ſemifluid ſtate ; it is allowed to cool, | 


and afterwards taken out of the pit ready for the market. 


Thie method of burning the ware, js liable to many inconve- 


niences.. Of theſe, the following are not the leaſt conſiderable : 


r. As the ſides of the kiln become heated, eonſiderable maſſes 


of ſtone ſplit off, and are mixed with the melted matter, which 


reduces the value of the kelp very mch. 2. From the heat 


not being ſufficiently confined, the ware is always very imper- 
fectly burnt· 3. By the fuſion being made upon the ground, 
a very conſiderable portion of ſiliceous earth is mixed with the 
melting Materials; and this earth uniting with the alkali, ren- 
ders a portion of. it uleleſs;. becapſe, though it increaſes the 
weight of the kelp, it deteriarates its quality. 


Theſe facts engaged the attention of my father ſome years: 
ago, who endeavoured, by a ſeries of experiments, to aſcertain 
the value of kelp burnt in this rude way, and that made in fur- 
naces. He erected ſeveral different kinds of furnaces, in which 
he burnt the ware, and afterwards examined the kelps ; which 


Were 
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— 


— — - — —— 


245 


ON KEEN. 


werg,ve$y/(falid ; free of foreigu/ earthy. ſubſtances of maſſes 
of / varbonaceous matter; and contained a greater quantity of 
Alkali than common kelp—A recapitulation of all theſe experi- 
ments would; be inconſiſtent with che intended brevity of this 
publication. I ſhall, therefore, only mention what he conceive 
ed to be che beſt form of a furnace. 
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It conſiſts of one fire-place; covered with an arch, which 
communicates with four reverberating cavities, into whieh the 
ware is to be thrown. This fire-place, with a ſmall quantity 
of fuel, produced a kelp of greater ſtrength than any he had 
examined during his long practice; and, upon calculation, it 
was found that the expence of furnaces and fuel, was great- 
ly more chan repaid by the increaſed value of the kelp. 


I find, that a ſpecial. committee of the Highland Society, aſ- 
fiſted by the late celebrated Dr. Black, had examined theſe fur- 
naces, and reported to the Society their approbation of them. 
They alſo mention ſeveral other particulars, which are of im- 
portance to be more generally known. 


Mr Jameſon further ſtated, that the expence of theſe 
kilns would be of moderate amount; that of the ſingle 7l. or 
81. and of the four united, (which is the one I have deſcribed), 


about 


paid to the aſcertaming the proportion of alkali, &c. 
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about 3ol, with the addition of a ſmall ſum for a ſhude or e- 
to / protect the article when made, from the weather y but 
that ſuch an expence would be repaid by the additional quan- 
tity of good kelp, produced from the ſea weed, burnt into 10 


tons; which the kilns would produce in a very ſhort time: the 


fingle one burning one ton, and the YT four tons a 
aeg 
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few rules, which they generally follow, in determining rheir 
relative value ; theſe are, taſte, ſmell, colour, and compactneſs. 
Thefe wall give us a e TAgue idea of their value ; and it re- 
quires na foreſight to perceive, that truſting to external charac- 


ters, in ſo heterogeneous a maſs as kelp, muſt often lead the un- 
wary buyer into a diſagreeable predicament, in purchaſing as 
good, what upon actual trial he finds of comparatively little va- 


lue: Theſe remarks are not idle conjectures; for I have often ſeen 


them verified, to the no ſmall detriment of the manufacturer, 
and have as often regretted that ſo little attention ſhould be 


Mr Kirwan of Dublin, whoſe active induſtry is now well 
known to all Europe, is the firſt who has engaged ſeriouſly in 


32 this 


+ Tranſactions of the Highland Society, Vol, 1. Pp. xxiv, XXV. 


this inveſtigation; and che reſults of his labour are detailed 
in the gd vol. of che Tranſactions of cha. Royal Iriſh Aca- 
of fore - of tay friends, of procuring kelpe and barillas, 
I aſcertained the proportion of pure alkali in each of them: 
in ſome by the teſt of ſulphat of argill, which is em- 
ployed by Mr Kirwan ; in others, by uſing an acid. of knn 
ſtrength, the method recommended by Dr. Black 


| Table of the p 1 Aran cont . | . 4 Had 9 

EY  Banuzgand Kr. 
Barilla and Alicant—good {10522 ai. iy iy ir 4 207 

_ 'Teneriff-=bad -« 8 . 70. 1220 gr. 

Kelp from Norway indifferent 216110, 
Shetland—indifferent 2 RvGon. . 
Lewis indifferent 2 Ib. 11 02. „in! 
lbid— indifferent 2 Ib. 6 oz. 
Weſt Highlande-- much 

damaged - 13d of lb. 


249 


Asad Skye good 
6 .f Leith _—_ n 


p 14 28 7 1. 3243 e we > 4 


In judging of "the value of kelp, it is not ſufficient chat ye 
have aſtertaitied the proportion of ſoda ; ſeveral other circum- 
ſtances muſt be attended to. In the firſt place, in judging of 


the value of a cargo, we muſt carefully examine its general ap- 


pearance, which coprehends the fize of the maſſes, the greater 
or leſs quantity of mixed ſtony matter, the degree of compact- 
neſa, the proportion of diffuſed charcoal, the cauſticity, its wet- 
neſs or dryneſs, &c. We then take pieces as different as poſſi- 
ble from each other, and as expreſſive of the character of the 
whole as we cn, pound them, and take any intermediate quan- 
tity, as an ounce, and aſcertain the proportion of ſoda, which 
being done, will afford us as juſt an idea of its value, as from. 
the nature of cru ſtances we can obtain. 
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Our knowledge of the ſaline and earthy matters contained 
in fuci, is as yet very limited, which is to be regretted, when 
we confider the utility and importance of fach an in veſtigation. 
Bouvier, in the Annales des Chymie for 101, has giwn us an 
analyſis of what he names Fucus Helmenthorcoton. From his 
experiments, it appears, that no uncombined alkali is preſent, 
and that the principal ſaline compound is muriat of ſoda, 


(common ſalt.) 


Vauquelin has found ſoda ready formed in ſome maritime 
plants. The plants which give moſt alkali by combuſtion, are 
not thoſe that grow under the ſea-water as fuci, but thoſe that 
grow upon the land near to the ſhore, as ſalſola kak, ſoda, 
ſativa. The ſalſola ſativa is the ſpecies which is cultivated in 
Spain for the making of barilla, and the exportation of the 
ſeeds is puniſhed by death. 


Cultivation of Fuci. 


The. cultivation of fuci upon ſhores, is now become an ob- 
ject of ſome conſequence, not only from their value, as afford- 


3ng.kelp, but alſo on account of their ſucceſsful uſe as a ma- 


nure. 
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nure. It has, therefore, been recommended to place ſtones 
upon the ſhores, which, i in many places can be done at, ſmall 
expence: and theſe in two years, become covered with / fu- 
ci, in ſuch a ſtate, as to admit of cutting. Various kinds 
of ſtones have been tried, as | baſalt, ſandſtone, and lime- 
ſtone ; this laſt is by many reckoned the beſt,' and, next to 
it, baſalt. 
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CHAP. XXX. 


Journey from HunA, upon the ſhore of the Pentland Frith, by 
Wick, Berrydale, Dornoch, Tam, Oromarty, Fort-George, Nairn, 
Forres, Elgin, Loffiemouth, Cullen, Portſoy, Banff, Aberdeen, 
Stonehaven, Dundee, to the F. rith of FORTH. 


Arno it required nearly ſix weeks to traverſe the Ork- 
ney Iſlands, and that journey proved the moſt unintereſting 
A had ever made; yet I had the pleaſing reflection of having 
examined a country, the mineralogy of which was before un- 
known, and of having now finiſhed my journey thro' the 
greater part of the Scottiſh Iſles. But I cannot leave them, 


without acknowledging, in the warmeſt manner, my ſenſe of 
| the 
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the hoſpitality of the inhabitants: a kindneſs the more agreeable, 
chat it ſeemed, on their part, to look for no return, and to proceed 
from feelings ſo conſonant andaatural, that they had forgot that 
it was unuſual, and confined to thoſe remote highlands, where 
the better feelings of the heart more freely expand themſelves. 


The weather being favourable, Mr Watſon accompanied us 
to the ferry, which is at a place called Burwick, fituated upon 
the ſouth-weſt end of the iſland of South Ronaldſha. We bade 
him adieu, and left with regret a friend to whoſe kind atten- 
tions we had been ſo much indebted. Altho' the boat was ex- 
celent, we did not embark without ſome dread, from the re- 
<olleQion of the many terrible accidents which have happened 
jn orofling the frich. Luckily the weather proved fine; ſo that 
we landed at Huna, npon the coaſt of Caithneſs, after a paſſage 
of about two hours and a half. In crofling, we came cloſe to 
the ſmall, low iſland of Stroma, which appears to be compoſed 
of ſandſtone and ſandſtone flag : indeed we were informed that 
a-great number of flags are annually quarried in this iſland, 
and carried to the coaſt of Caithneſs, At Huna, the ſhore is 
low, and is compoſed of coarſe argillaceous ſandſtone ; and the 
coaſt and country, from Dancanſbay Head to Dunnet Head, 
are evidently formed of fimilar rocks. As the poſtman was 
juſt ſetting out for Wick, which is the firſt rown we meet with 
in 
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in going ſouthward, we embraced the opportunity of having 
him as a guide The country continues low and flat, only in 
a few places varied by conſiderable hills; and cultivation ſeems 
very ſparitig. Near to Kies Caſtle we encountered à te- 
dous ſandy beach, over which we walked; and in ſeveral pla- 
ces we obſerved that the peat had been dug from under the 
- and; At the extremity of this beach, we paſſed a formal 
tower, a ſeat of Sir Benjamin Dunbar; and further on, towards 
the Noſt Head, the caſtles of Guernigo- and Sinclair were ſee 
perched upon lofty ſea-eliffs ; and ſoen afterwards we came ts 
the ſmall borongh town of Wick: The country, thro? which 
we had paſfed,' is compoſed of ſandſtone and fundſtone hig; 
but, in many places, I obſerved maſſes of breceia, compoſed of 
fragments of red granite, micaceons ſhiſtns, and quartz, ce- 
mented. by an arenaceous baſis: but I could not © diſcover 
how it is connected with the other ſtrata of the county. 


Wick is the chief county town in Caithneſs ; ; is of little ex- 
tent; and: lies upon the north-eaſt ſide of what i is called Wick 
river. The ſtrata, upon both ſides of the river, and in the 
neighbourhood of the town, are compoſed of ſandſtone flag, 
which is diſpoſed in ſtrata nearly horizontal ; and, in the bed of 


the river, I alſo obſerved great maſſes of the breccia ia juſt men- 
toned, . 


We- 
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We left Wick in che morning for the houſe of - Bervidales 
We continued our journey for ſeveral miles thru a heath · cn · 
vered country, pretty level, but brown and bleak, wih little 
cultivation, and no variety of ſtrata; ſandſtone and ſandſtone 
flag being the only rocks. At Poakmaſt the country is more 
hilly ;. and now and then the great mountains, the Paps of 
| Caithneſs, and the lofty Morven, appeared at a confiderable 
diſtance, forming a ſtriking contraſt with the low, mean-look- 
ing country thro' which we were paſſing. From Poakmaſt to 
Dunbeath we had ſtill the ſame bleak ſcene; and this tedious 
uniformity was only varied by the appearance of old, ruinous 
caſthes, perched upon the rocky cliffs on the ſea-ſhore, or recluſe 
gemmlamen's ſears firuared amid brown deſert heaths. * 341d 


* 
3 int 5 


yy 


_ a * Nunbeeghh we RTE tid; * about 
four miles, along the ſea-ſhore, thro' a heath-covered country, 
when we came upon the fide of a valley beautifully covered 
with natural wood; and we obſerved, ſituated in its bottom, 


the beat inn 0 of Berridale, for which travellers have to thank 
che ge nerolity « of Sir John Sinclair. As we deſcended, by a 
a road, to the houſe, che valley became more recluſe ; 

che diſtant n mountains being hid by the fides of the valley, and a 
brid dge tl thrown acroſs a water which runs over a broken chan- 
ry bans with natural wood, added much to its beauty. 


This 
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This is indeed a ſeene chat might be admired under a milder 
climaze. The ſtrata, from Dunbeath to this valley, axe formed 
of ſandfione, fandfianc. flag, and a blue ſpecies of ſecondary; ax⸗ 


deſia: the the higher grounds appear to be * of primitive 
= "x 


4... nd L *4& 


As the weather was delightful, we did not proceed on our 
journey homewards, but next morning we agreed to aſcend 
the mountains in the neighbourhood, ſo that we, might ob- 
tain ſome information as to the ſtructure and compoſition of 
the high parts of the country. After breakfaſt, we took a 
winding and pretty ſteep road upon the ſouth hide. of the vals 


ley, which led thro' the natural wood, and ſoon reached the 


ſummit of the valley. From this, we had a fine view of 


Morven, Scuraben, and the neighbouring mountains; yet we 
were ſeparated from them by a long, dreary peat muir. Hav- 
ing croſſed the muir, which was very fatiguing, (owing to its 
broken ſurface,) we at length reacaed the bottom of Scuraben. 
We here found a tolerable tract, which led us a conſiderable 
way up the mountain. At the termination of this tract, we | 
rurned weſtward, and walked over a wilderneſs of ſtones, and 
thro a thick fog, to the ſummit of the mountain of Scuraben. 
The thick miſt entirely prevented us from. ſeeing the neigh- 


bouring country ; and we were forced to deſcend into a hollow 


upon 


„ 
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upon the lea fide of the mountain, to ſhelter ourſelves fron t ne 


piercing cold and drizzling rain. We laid ourſelves down F | 
hind a great maſs of rock, anxiouſly waiting for che difpelet 
of the fog; and, being much fatigued, fell aſleep, but a aked 
ſoon afterwards, cold and wet, and ſtill involved in a thick 
miſt. As our fituation was now by no means agreeable, we 
quitted che hollow in which we had taken ſhelter, and de- 
ſcended by the north-weſt fide of the mountain, and, after a 
long walk, we were happy again to reach the ſweet retreat of 
> 71 | 


From the obſervations which I made upon the ſummit of the 
hill, and in the aſcent, the following appears,to be the nature 
of the ſtrata, The lower part of the country is common argil- 
laceous ſandſtone, and ſand ſandſtone flag; but, as we aſcend, 
the next rock is an arenaceous breccia, which has, immerſed in 
it, fragments, of various ſizes and ſhapes, of red granite, mica- 
ceous ſhiſtus, and quartz ; and to this ſucceeds a rock of quartz, 
which reaches to the ſummit of the mountain. This quartz is 


ſometimes ſo intermixed with the mica, as to form micaceous 
ſhiſtus ; and very often it has a brecciated appearance. Mor- 
ven, with the other neighbouring mountains, from their white 
colour, appear to be compoſed of a fimilar quartzy rock. It 
would be an object well worthy the attention of the mineralo- 

Vor. II. Kk giſt, 
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giſt; to examine che junction of this quartzy rock with the 
ſandſtone ſtrata, and alſo to determine with a oa th the Fg 
of elevation &c. of theſe ae 81 

Having reſted after the fatigues 5 our journey to Scuraben, 
we left Berridale early in the morning: The 'weather was 
charming; and the perfume of the wild flowers, which was dif- 
fuſed all around, rendered the beginning of our journey very 
agreeable. We aſcended fitſt by a ſteep, winding road,” which 
was covered with maſſes of ſandſtone breccia ; and conſiderable 
blocks of granite and micaceous ſhiftus lay fcattered upon the 
road. From this, to the valley which is formed upon one fide 
of the Qrd of Caithneſs, the ſame ſtrata continues: that is, up- 
on the ſea-ſhore, red argillaceous ſandſtone; and,'farther up, 
ſandſtone breccia, which contains fragments of granite,” mica- | 


ceeous ſhiſtus, and quartz, immerſed in an arenaceous baſis; and 
to this ſucceed the primitive ſtrata, As we deſcended into this 
valley, we obſerved. the road covered with great maſſes of gra- 
nite; and the hills above (which are — 2 
alſo to be formed of granite. 


We now aſcended from this valley by the ſteep mountain 
called the Ord of Caithneſs, and, after a fatiguing walk, we 
reached. the narrow paſs which forms the entrance into Suther- 
landfſhire 
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landſhire from the north. Before, were the diſtant mountains 
of Roſs and Inverneſs ſhires ; but, below, was the ſea-coaſt of 
Sutherland, which had a ſingular appearance: the cultivated 
ground forming a low and nearly level bank, which is ſkirted 
by dark mountains of a conſiderable height. The paſs itſelf 
was bounded upon one fide by a ſteep mountain of granite 1; 


on the other, was a frightful precipice hanging into the ſea, and 
compoſed of a {ſpecies of breccia, which, as far as my ſhort 


time would allow me to determine, ſeems to lie upon the gra- 
nite. We now deſcended, by a winding road, to the bank we 
have juſt mentioned, and walked along it to a village called 
Helmſdale, where unluckily we could get little to ſatisfy our 
craving hunger. This village, or kraal, is fituated in a valley 
of conſiderable magnitude, and is bounded on both fades by 
mountains of granite. We now croſſed the water of Helmſ- 
dale, and walked along the ſhore, by the fide of the bank 
which, is continued from Helmſdale, to a dirty hut, which paſ- 
ſes for an inn, and is called Wilk Houſe. This bank is com- 
poſed of ſtrata of red and white- coloured ſandſtone; but upon 
the ſhore, at a little diſtance from this ſandſtone, there are low, 


ſhelving rocks, of an argillaceous breccia, which is compoſed 


of fragments of ſandſtone and quartz immerſed in an argilla- 
ceous breccia. Theſe ſecondary ſtrata are bounded by higher 
mountains, which are primitive, and probably of granite. 
K k 2 After 
+ This granite is compact, and compoſed of felſpar and quartz, 


260 FROM HUNA TO THE FAITH OF FORTH. 


After leaving Wilk houſe, the bank, which had accompanied 
us from the Ord of Caithneſs, was now fucceeded- by flat 
ground; but our general courſe was thro' ſandy beaches: and 
this, with the great heat of the day, rendered our journey very 
fatiguing. As we approached near to Dunrobin Caſtle, the fine 
ſeat of the Counteſs of Sutherland, the country becomes wood- 
ed; and at length we obſerved the caſtle riſing with much dig- 
nity among the fine wood with which it is fo richly. orna- 
mented. Soon afterwards, we reached the kirk of Golſpie. 
Having reſted a lttle, we continued our journey over a flat 
fandy tract of country, which is bounded by high primitive 
mountains. About three miles from Golfpie, we came to a ri- 
ver, and were here detained for nearly an hour until the obſti- 
nate boatmen would ferry us acrofs ; and then walked among 
ſand banks, and over heath muirs, ta Dornoch, where we ar- 
rived in the evening, completely fatigued, after a walk of nearly 
ao hours. I was a good deal ſurpriſed to meet with many pieces 
of pumice ſtone among the ſand banks between Golſpie and 
Dornoch : theſe have aſſuredly been driven on ſhore from the 
ſea, as I have already mentioned to be the caſe with regard to 
the pumice found upon the ſhores of the Shetland Iſlands. 


Dornoch is an old, deſolate-looking town, only remarkable- 
for the ruins of its cathedral. 
| We 
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We left Dornoch in che morning, for the village of Tain. 
The road to the ferry, which is upon the north fide of che frith 
of Dornoch; is | thro* a low, level, and pleaſant country. It 
is in many places well cultivated, and ornamented with wood, 
that extends to a confiderable height upon ſome of the hills 
bounding” che 'tow country. The ſtrata of the lower parts 
are of red ſandſtone; and I obſerved many fragments of mica- 
ceous ſhiſtus, and granite, which have been waſhed from the 
neighbouring mountains: We now'croſſed the ferry, which is 
about three quarters of a mile broad. In our paſſage, looking 
downwards, we had a'pretty extenſive view of the low fandy 
country on both fides of the frith; a proſpect not unlike 
the views: we have on many of the low ſhores on the Engliſh 
coaſt. The view upwards was of a very different kind: it was 
the wild and rugged mountains of Roſ6-ſhire, which in ſome 
places appeared white with ſnow, in others richly covered with 
wood. - The road from this to Tain led firſt thro' a ſweet flat 
adorned. with broom; then along a. road bounded by trees; 
and the ſcene was again varied, before we reached the town, by. 
a difagreeable tract of heathy and ſandy ground. The ſtrata, . 
in this tract, appeared to be principally red-coloured' argilla- - 
ceous ſandſtone : but, as we approached. the town of Tain, 


E obſerved confiderable maſſes of granitic porphyry, gneiſs, 
micaceous ſhiſtus, and hornblende ſhiſtus. Whether all theſe 
rocks. 
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rocks form ſtrata in the neighbouring hills, or are only maſſes 
derived from a breccia which I obſerved lying upon different 
parts of the road, I had not an opportunity of determining. 


ws". 
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After dinner, we walked to the ferry of Cromarty. The 
road led thro' a pretty flat country, and the ſtrata ſeemed to be 
entirely of red- coloured argillaceous ſandſtone; and, in ſeveral 
Places, I obſerved great maſſes of breccia, which is formed of 
fragments of granite, gneiſs, micaceous ſhiſtus, hornblende 
rock, and quartz. We now croſſed a ferry, of about one mile 
and a half broad, to the town of Cromarty. This isa neat 
highland town, and is much beautified by the fine grounds 
and handſome ſeat of the Earls of Cromarty. The prevailing 
# | ſtrata in the neighbourhood of this town, and what forms both 
ſides of the entrance of the Cromarty frith, is a 'red-coloured 


| 

| argillaceous ſandſtone. % 

| 

We left Cromarty early in the morning, for Fort-George. 
The country is, all the way, pretty flat. We could not ob- 

| ſerve the ſtrata, owing to the covering of heath, until we came 

| near to Fortroſe ; but in ſeveral places I obſerved maſſes of gra- 


nite, gneiſs, micaceous ſhiſtus, hornblende rock, and alfo maſ- 
ſes of arenaceous breccia. As we deſcended to Fortroſe, 
ſtrata of arenaceous breccia made its appearance; and the coaſt 

of 
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of the Murray frith, from Fortroſe to the entrance of the 
Cromarty frith, ſeemed to be compoſed of red - coloured argil- 
laceous ſandſtone, with ſtrata of arenaceous breccia. We now 
walked down to the * and croſſed the frith, which 
is about two miles broad, to Fort-George. This fort, 
the moſt complete piece of fortification in Great Britain, is 
ſituated upon a low point of land which juts acroſs the Murray 
Frith, and is. built of red and white-coloured argillaceous ſand- 
ſteme. From it, we have a fine view of the frith, which expands 
beyond the fort, and is bounded by lofty hills; and this proſpect 
is terminated by the capital of the highlands, the pictureſque 
town of . Inverneſs, with great mountains rifing on both ſides 
of it. 


If we look at the map, we ſhall obſerve that Scotland is deeply 
indented both on its eaſt and weſt ſide. In the eaſt, the ſpa- 
cious Murray frith interſects the country as far up as Inver- 
neſs ; while, upon the weſt fide, Linnhe Loch reaches to Fort- 

William. A great valley, about 60 miles long, extends between 
- theſe arms of the ſea: it is bounded. by lofty mountains; and 
its bottom is covered, excepting for about 17 miles, with deep 
Hhkes. The land between the lakes is level, and compoſed en- 
tirely of alluvial ſtrata, excepting ſome rocks to the fouth-weft 
ol Fort-Auguſtus f. It has been propoſed to connect the lakes by 


; a canal, 
+ Tranſactions of the Highland Society, vol. i, 
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a canal; and thus to fave the tedious and dangerous paſſage by 


the Pentland frith ; and, as the ground'is level andſoft, the en- 


pence would not be very great. This plan has much plaufibi- 


hty; yet it would be more likely to meet with attention, if the 


mineralogy of the great glen was carefully examined. It is not 
improbable that promiſing appearances of ore may be diſco- 
vered; and theſe, if worked with ſpirit, would employ many 
hands, and render à canal of vaſtly more importance. The 
few ſatisfactory mineralogical obſervations which have been 
made on this glen, have not been made with a view of diſco- 
veritig veins or beds of ore; ſo that we are, as yet, entirely ig- 
norant of the mineral treaſures which it may contain. 


We left Fort-George. The road led thro' a low, heathy 
country. On one hand was a ſandy flat, partly overgrown 
with heath, which ſeemed to have been formely covered by the 


ſea: on the other was a heathy country, and at a diſtance 


hills. I obſerved, upon the road, maſſes of granite, micaceous 
ſhiſtus, quartz, and ſandſtone. The ſandſtone ſtrata, which 1 
obſerved cropping near to Nairn, ſeem to form the level part of 
che country; but the hilly part, from its general appearance, 
and the maſſes of micaceous ſhiſtus which are ſcattered about, 
ſeem to be of primitive rock. 


We 


/ 
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We dined. at Nairn, and ſet out for Forres. At a little diſ- 
tance from theitown, we obſerved great fand hills, and a terri- 
ble ſandy coaſt ſtretching towards the ocean. This ſcene was 
very ſtriking: the whole ſky was covered with dark clouds; 
yet the whiteneſs of the ſand cauſed the light to be fo ſtroagly 
| refleRted, particularly from the hills, that they appeared as if 
the ſun was ſhining upon them. We ſtopt to examine them, 
and found that they were compoſed. of fine white ſand, which 
does nat lie in beds, but is irregularly heaped : a circumſtance 
ſufficiently, concluſive that theſe accumulations have been pro- 
duced; by che blowing of the ſand. The whole of the neigh- 
bouring country is much covered with ſand, and ſome great 
eſtates have been almoſt deſtroyed by this ſand flood. We 
now continued our journey ; and as we retired from the ſand 


hills, their appearance became the more ſtriking, as every ob- 
jet was clothed in a ſable hue, while their bright ſurfaces 
at length ſhone like luminous points upon the, horizon. 
The road continues for a confiderable way through a bleak 
country, but as we approach to the pleaſant town of For- 
res it aſſumes a rich and lovely aſpect. The ſtrata, all the way, 
are decidedly ſecondary, being of ſandſtone and baſalt ; but the 
rocks in the higher parts of the country are probably of primi- 
tive rock, as is intimated by the fragments of granite and mi- 
caceous ſhiſtus which lie ſcattered about. | 
Vor. II. L 1 Forres 
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Forres is a neat, well-built town, pleaſantly ſituated between 
two little hills; but we could not enjoy the pleaſure of examin- 
ing it more at leiſure, as the evening was at a eloſe: and we 
were forced to proceed to Elgin, a diſtance of e At a 
little diſtance from Forres, we examined, in the twilight, the 
famous pillar mentioned by Mr Pennant ; and then continued 
our journey to Elgin in the dark. In the middle of the night, 
we croſſed the blaſted heath on which the weird ſiſters met Mac- 
beth in the day of his ſucceſs, and ſtopt him with their pro- 
phetic greeting. The folitary hour of the night, the melancho- 
ly noiſe of the wind ruſhing acrofs the heath, the glimmering 
of the Will-o'-the-wiſp, excited in us that ſtrange feeling of ſu- 
perſtitious alarm of which every man muſt at ſome time or 
other have been conſcious. 


Although much fatigued with our long journey from Cro- 


marty to Elgin, we roſe up early in the morning, and exa- 
mined the magnificent ruins of Elgin cathedral. 


We now continued our journey from Elgin towards Loſ- 


Gemouth, which is ſituated upon the ſea-coaſt. The coun- 
try, for a ſhort way, was very pleaſing; but having reached 


an eminence above the town, we deſcended into a flat, indif- 


ferently-cultivated country. As we approached Loſſiemouth, 


the 
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the whole of the country appeared to be formed of bowlder 
ſtones ; and, near to the town, great banks, evidently left by 
the retiring of the ſea, make their appearance. Theſe bowlder 
ſtones are of granite, granitic porphyry, micaceous ſhiſtus, quartz, 
limeſtone, and arenaceous breccia. At Loſſiemouth, which is 
a trifling village, I obſerved ſtrata of red-coloured argillaceous 
ſandſtone ; but no other rock was to be obſerved in the neigh- 
bourhood. We now walked along the ſhore for a conſider- 
able way, ſtill over bowlder ſtones; we then changed our 
_ courſe, and continued walking for ſeveral miles upon the road 


to Fochabers, when we found the country to improve very 
much in beauty. As this route did not ſeem very intereſting, 


we again traverſed the country until we came nearly to the 
mouth of the river Spey, which we croſſed in a ſmall boat. 
Here we walked along a beach of bowlder ſtones, which was 
without any covering of heath, and was extremely fatiguing. 


| Having reached its farther extremity, we walked, by a better 
road, to the fiſhing town of Buckie. Upon ſeveral parts of 
the ſhore, I obſerved the red-coloured argillaceous ſandſtone ; 
and at Buckie the ſtrata became nearly vertical. At this place, 
as far as I had leiſure to determine, the ſecondary ſandſtone, | 
which we had traced along the ſhore all the way from the Pent- 
land frith, diſappeared, the ſea-coaſt being formed of pri- 
mary ſtrata, We now left the coaſt, and aſcended for a lit- 


LL 1-2 tle, 
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tle, when we came upon a level, which continues for a conſide- 
rable way either bare or heath-covered, and at a little diſtance is 
bounded by mountains of conſiderable height. As we approach 
ro Chllen, the KT EIT well cultivated ; and we paſs, to 
this ſweet village, thro very fine and rich plantations. It was 
almoſt dark before we reached Cullen, fo that we probably paſ- 
ſed richly-wooded ſcenes. The ſtrata, all the way from Buckie, 
are entirely primitive, and are principally micaceous ſhiſtus, 


traverſed by quartz veins. In ſome places I obſerved maſſes 
of granite: but I had not time to determine its n with 
regard to the other rocks. 


In the morning, we left with regret the delightfully-ſituated 
village of Cullen, and took the road which leads to Portſoy. 
A little way from the town, the country loſes much of its, beau- 
ty, and the wood gradually diſappears. About two miles from 
Cullen, we forſook the road, and walked towards the ſhore, to 
view the old caſtle, once the ſeat of Lord Oliphant. The caſtle 
is built upon the ſummit of a cliff about 80 feet high, which 
projects into the ſea; and its ruins ſhew that formerly it muſt 
have been a place of conſiderable ſtrength. The times are now 
| happily. changed. In place of the fortreſs perched upon the al- 
moſt inacceſſible ſea-cliff, the ſeats of our chieftains are now 


placed in the moſt enchanting fituations, and adorned with all 
the 
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the richneſs and luxurious variety of nature and art combined. 
It is a character which ſtrongly marks the barbariſm of former 
times, and the preſent happy change of manners and govern- 
ment. The rock, upon which this caſtle is ſituated, is compoſed 
of talcaceous ſhiſtus, which is diſpoſed in ſtrata that are nearly 
vertical, and is more or leſs intermixed with quartz. I alſo ob- 
ſerved a great ſtratum of compact quartz, which is in ſome pla- 
ces between 16 and 17 feet wide. What is curious, this ſtratum. 
has, in ſome places, the character of granular quartz; and it is 
often ſo intermixed with talc, as to form a ſpecies of talcaceous 
ſhiſtus. The ſtrata of talcaceous ſhiſtus, upon one fide of the 
ſtratum of quartz, are much twiſted, while on the other they 
are perfectly regular. f | 


We now- continued journeying along by the ſea-ſhore, that 
we might have a better opportunity of diſcovering any inte- 
reſting appearances which were to be obſerved. The cliffs con- 
tinue to Sandfide to be compoſed of nearly vertical ſtrata of tal- 
caceous and micaceous ſhiſtus; but, upon the fouth fide of 
Sandfide, I obſerved a conſiderable ſtratum of ſteel-grey, fo- 
liated limeſtone, which lies upon an ardeſia, or primitive argil- 
laceous ſhiſtus, and this ardeſia appears to be covered by a brec- 
cia. As the ſea covered the greater part of this rock of breccia, 
I could not determine with certainty its poſition with regard to 
the 
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were informed, runs a confiderable way into the country, we 
came to an immenſe maſs of breccia, which ſeemed to be quite 
inſulated: it is not improbable, however, that, before the fea 
had waſhed away the talcaceous ſhiſtus, the breccia would have 
been obſerved covering it. We ſtill continued our journey a- 
long the hare, until we came within a quarter of a mile f 
Portſoy; and, in that extent, I obſerved ſtrata of talcaceous, mi- 
caceous and hornblende ſhiſtus alternating with each other. 
We now walked to the town, which we found to be irregular 


As the rocks upon the ſea-ſhore, near to this town, are very 
intereſting, we agreed to ſtay a day or two, and examine them 
particularly. I was the more anxious to do this, as they have 
long attracted the attention of mineralogiſts; but their parti- 
cular geognoſtic characters have never been detailed in any 
publication. After having examined theſe rocks, the following 
is the reſult of the obſervations which I made. 


About a quarter ef a mile from Portſoy, at the place- ro 
which I had traced the ſtrata in coming into the town, the tal- 
caceous ſhiſtus appeared, in vertical ſtrata ; and, nearly at the 
ſame place, I obſerved a ſtratum of white marble, which is 


marked 


(FP, 


tine g. The ſtratum of ſerpentine, marked G, which ſucceeds 
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marked E, in the plan at the end of this volume. It is 
about 12 feet wide, and runs 8. W. and N. E. which is in the 
ſame direction with the bounding ſtrata . It appears to have 
been worked for ornamental purpoſes, as I obferved ſeveral 
blocks upon the beach which ſeem to have been ſawed. To 
this. firatum ſucceeds a vertical ſtratum of micaceous ſhif- 
tus , marked E, which# is compact, and of a blackiſh c6- 
lour where in contact with the marble, but of a green colour 
where it ãs in contact with the next ſtratum; which is ſerpen- 


to the talcaceous ſhiſtus, is of great width, and, like the other 
| ftrata, 


This marble is white, or clouded with ſteel- gray, but it is mach mixed 
with ſcales of talc. 


+ The taledddous ſhiftus, which alternates with theſe ſtrata, has ſometimes ſo 
mach the appearance of compact micaceous ſhiſtus, that it cannot be diſtinguiſhed 
from. it ; and as it approaches the marble, it is to be obſerved mixed with it, and 
paſſing iato it. 


t This ſerpentine is of various ſhades of olive and blackiſh green. Its fracture, 
which is either une ven, coarſe ſplintery, or even fine ſplintery, preſents canary- 


green ſcales. It is intermixed with various foſſils, as aſbeſtus, indurated ſteatites, 


talcite of Wallerius, calcaceous ſpar, and iron pyrites. 
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ſcrap, jg.pegrly vertical, and runs in 2 fimilar direction. It runs 
out ingo zhe {ea like a great wall; and. this, with its green co- 
lopr, gives. it a ſingular aſpeQ. This ſtratum is bounded by a 
iner. which. is almoſt entirely cam- - 
poſed of quartz, where it is in contact with the ſerpentine ; but 


1393 5 


8 it approaches the next ſtratum which is marble, it has 
more of the talcaceous character, and. is alfo traverſed by veins 
of quartz. The ſtratum of marble, I, is from 15 to 20 feet 
wide; is alſo vertical; but is of a bad quality, and will not 
cm from, ornamental purpoſe. It has, 1 immerſed i in it, pie- 
ces of quartz and talcaceous ſhiſtus. To this — ſucceeds 
a thin ſtratum of quartz ; and this again is bounded by a thin 
firarum of talcaceous ſhiſtus, K. Both theſe ſtrata are only a 
few feet wide ; and are ſucceeded by a ſiratum of marble, L, 
nearly of the fame width with the former ſratum, E To this 
marble ſucceeds a great ſtratum of ſerpentine, M, which is of 
the ſame nature with the ſtratum we have before deſcribed. 
This ſtratum is bounded by hornblende rock *, N, which forms 
the rocks that ſurround the harbour of Portſoy, and conti- 
nues beyond it towards a bay, the name of which I do not re- 


Collect. 


The hornblende rock is generally ſhiſtoſe, and has ſometimes ſcales of brown 
mica intermixed with it. 
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collect T. It is traverſed in ſeveral places by veins of granite, 
which run in different directions, and vary in breadth from 
one to eight or nine feet. At a little diſtance from the fide of 
the bay I have juſt mentioned, another ſtratum of ſerpentine, 
marked O, makes its appearance ; and to it again ſucceeds 
the 1 — rock, P, which is traverſed by veins of gra- 
— | | 


We now walked along the ſhore by the bottom of this bay; 
and, upon its oppoſite fide, in place of the: hornblende rock, 
there are rugged cliffs of micaceous ſhiſtus, which is in ſome 
places alternated with quartz, and in others traverſed, by confi- 
derable granite veins. The micaceous | ſhiſtus ſometimes con- 
tains” garriets; and the granite, which is - great-grained, fre- 
quently contains cryſtals of ſhorl and mica, and ſometimes 1 it 


has the appearance that is called pierre graphique. 


, + I M m Such 


The ſerpentine, as it approaches the hornblende rock, becomes gradually in- 
termixed with it, and at laſt is not to be diſtinguiſhed from it. 


+ Betwixt Portſoy harbour and the bay, I obſerved marble ; but I could not 
determine how it lay with reſpect to the other rocks; ſo that I have not repreſent- 
ed it in the plan. | 
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Such appears to me the diſpoſition and nature of the ftrata 
_ the ſhore at —— 1 
2 of — at this place, 
are intereſting, T ſhall here mention, for the information of 
my readers, à few facts, which ſhew that pretty nearly ſimilar 
appearances have been obſerved in other countries. Zobten« 
berg, in lower Sileſia, confiſts entirely of ſerpentine, in which 
ſome hornblende is found, and its ſtrata are nearly vertical f. 
In the Miner's Kalendar for 1790, Kohler informs us, chat ſer- 
pentine and primitive limeſtone (marble) are nearly allied in 
their geognbtic characters, and that ſometimes they are diſ- 
poſed in ſtrata which alternate. We are alſo informed that fer- 
pentine 'refts upon gneiſs, and even alternates | eren Spy 
2 —— 6; 


; ann 
Some travellers are of opinion that the ſerpentine and marble form great 
veins, rather than vertical ſtrata. 
+ 4 Berl. Beobacht. 353, 
+ Charpentier — Geographie von Churſachsichen Lande. 


N. Nord. "ENTER 149. 
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The appearance of the veins of granite traverſing hornblende 
rock and micaceous ſhiſtus, is by no means uncommon. in Scot- 


land; and in other countries ſimilar appearances have been very 
often obſerved. The pierre graphique has been obſerved} in 
Siberia, to. form the ſides of - veins where the topaz is found“; 
but at Sebnitz it is diſpoſed in beds with the common granite +; 
and, in the Uralian mountains, Herman obſerved it mixed with 
the common granite 1. Patrin, who found it in Siberia with 
the topaz, conjectures that it may generally be confidered a8 
indicative of the preſence of theſe geſmſe. 


Having thus examined the ſtrata upon the ſhore, I walked 
into the country for about two miles; but could obſerve no 
trace of the ſerpentine, or marble, or talcaceous ſhiſtus, but in 
ſeveral places I obferved the hornblende rock, I aſcended. a 
hill a few hundred feet high ; upon the fide of it were maſles 
of horablende rock and gneiſs ſcattered about, but towards 
the ſummit it was entirely compoſed of ſhiſtoſe quartz. This 


M m 2 | is 


J. de Phyfique. Ann. 1791. 
+ N. Bergmanniſhes Journal, B. 2. 443- 


t Herman Mineralogiſche Beschreibung des Uralaiſchen Geburges. B. 2. 
£ 144. 
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* e roche in Scotland i nor has it been obſerved but in a 
very few places upon the continent. 14 


wender left Portſoy, and continued our journey by:a' good 
rad whidh leads thro' the country towards the tuen of Hanff. 
Ar che bridge of Boyne, I obſerved a ſtratum of foliated: lime- 
ſtome ineioſed in the micaceous ſhiſtus, which is continued. to 
this from Portſoy. We here obſerved a beantibub wooded 
dell, with a ſmall river running thro' it, extending below the 
bridge, and we were told that it continued toi the ſen- ſhore. 
As it is in theſe places that good ſections of the ſtrata are often 
to be obſerved; we forſook the high road, and walked:thre! it. 
At a lietle diſtance from the entrance, L again bbferved: thb lime - 
ſtone cropping thro' the ſtrata of micaceous ſhiſtus ziand, far- 
ther down; our attention was arreſted by the extenfive rm of 
the caſtle of Boyne, which is ſituated upon onerfide of the: dell, 
and richly ſurrounded with wood. We continued aitriwalk; 
and ſoon reached the opening of the dell, upon the ſea- ſhore; 
where we obſerved confiderable quarries of the pranative lime- 
Rone.. From this to. Banff, we walked along che. ſta- ſhore, 
which is low and rocky; and the ſtrata, as far as I recollect, 


are principally compoſed of micaceous ſhiſtus, which paſſes; on 
one hand, to ardeſia, and, on the. other, to talcaceous ſhiſtus, 


and 
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and ſometimes it is to be obſerved —— 
rock 4. | (UE SEE L,09:; i GogY . wot e 


Banff is pleaſantly ſituated upon the fide of a hill, whitth de- 
_clites-towards.the: ſea-ſhore. It has a harbour, which ks: pro- 
tected by a good pier. The whole town has a neat: appearance; 
and che buſtle of induſtry formed a ſtriking contraſt: withithe 
ether towns we had * „„ ee en uh 


113 W019 111 43. 


ne ttt, sb 
We intended to have ä our journey — the baſt 
ö towards Peterhead; but, the weather being fine, we were de- 
ſmons, tot reach Aberdeen, ſo that I might examine che granite, 
and its connection with the other ſtrata. We thereſone chan- 
ged. our route, and took the road to Turrefſf, which we reached 
hefor cha. cloſe of che evening. . The ſtrata are, all the way, of 
primary formation, and . principally of micaceous ſhiſtus and 


l- 21 34 — 5 


er e 
* 7 Yr 4 


| Having: reſted: all- night at Turreff, we left it . in the 
3 a thick fog was ſpread all around, 


1 


and 
Isg 113119 © Of 

t Ihre to regret the loſs, both of che notes, and of the ſpecimens. which 

iuuſtrate this part of my journey ; ſa that what I here write. is from memory. 


- ——— OG” + - — — 


278. FROM HUNA TO THE FRITH OF-FORTH. 


and ſoon the rain began to pour upon us, and continued with- 
out intermiſſion the whole day. We reached Aberdeen in the 
afternoon, drenched with rain, and much fatigued with our 
journey. The ſtrata are, all the way, of primary formation, 
and fimilar to thoſe I obſerved between Banff and TurrefF 


We remained here ſeveral days, expecting the weather to 
moderate, ſo that I might have an opportunity of examining 
the ſtructure and nature of the ſtrata for five or fix miles 
around the city, and thus to acquire a knowledge of the poſi- 
tion and different appearances of the granite. In-the mean- 
time, I examined the granite which is in the neighbourhood 
of the town, and obſerved, in the bed of the river Don, that 
it is covered by micaceous ſhiftus, and that ir ſeemed to be 
diſpoſed in great ſtrata, or beds. It has very often cryſtals of 
hornblende intermixed with the felſpar and quartz. 


As the weather ſtill continued ſtormy, we were obliged to 
defer the examination of this country until another ſeafon. 
Having taken leave of our friends, to whoſe kind attention we 
had been ſo much indebted during our ſtay at Aberdeen, we 
ſet out for the banks of the Forth. 


The primary ſtrata of micaceous ſhiftus continues for two 


or 


** 
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or three miles after leaving the town ; when it is ſucceeded by 
red-coloured argillaceous ſandſtone, and ſandſtone breccia. 


At Stonehaven, which is about 14 miles from Aberdeen, 
we obſerved the ruins of the caſtle of Dunotter, ſituated upon | Li 
a rock of breccia. 


From this, by Montroſe, Dundee, through a fine country 
called the Carſe of Gowrie, to Perth; and from that, by Cupar 
in Fife, to the banks of the Forth; the whole ſtrata. are of ſe- 


eondary formation, and belong either to the tranſition or ſtra- WW 
tified rocks, | | 
ay ; 
| | 
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ADAMANTINE ſpar, or corundum, ſaid to be found in the ifland of Tirie, 
page 33, 34+ vol. ii. 

Adularia, deſcription of, found in Arran, 63. i. 

Actynolite, in fiſſures of ardeſia, iſland of Arran, 86. i.; in quartz, iſland of Coll, 
25. ii.; in lapis ollaris, Elen-reach, 159. ii.; in micaceous ſhiſtus, Foula, 205. 
11.5; approaching to hornblende, 175. ii. Glaſſy actynolite in fienite, iſle of 
Skye, 107. ii, Lamellar actynolite in ſerpentine, Unſt, 211; deſcription, 
S283. A. 

Ardefia, ſtratified with micaceous ſhiſtus, 79, 196. 177. i. Quarries of it in Arran, 
86 ; in Bute, 131; in Eaſdale, 195. Deſcription of the Arran ardeſia, go ; of 
the Eaſdale, 225. Ardeſia at Portaſkeg, in Ifla, contains pieces of granite; 

Theory of their formation, 1 56, 1 5. i. Obſervations on the pyrites which is 

found in the ardeſia, 181, 182, i, Cryſtals of actynolite in the ardeſia of Ar- 

ran, 86. i. 

Barytes ſulphat of, in veins out ſandſtone, Arran, 71. i.; alſo in Pomona, i in 
the Orkneys, 232. ii. 

Baſalt, reſting upon argillaceous ſandſtone, Arran, 111. i.; alternating with green- 
ſtone, Mull, 205, 207. ; covering coal in Mull, 214, 221. i.; alſo in ile of Can- 

Nn nay, 


282 INDE X. 


. nay, 57. i. and in Skye, 87, 88. ii. ; reſting upon ſhiſtole clay, and covered 
by fibrous limeſtone, Eigg, 38. ii. z alternating with ſandſtone which contains 


ſhells, Eigg, 38. ii. ; reſting on red coloured wacken, Eigg, 39. ii. 3 alternat- 
ing with ſtrata of wacken, Canna, go. ii. 


Traverſed with baſalt veins, 203, 211, 213, &c. and alſo by veins of pitchſtone, 
Eigg, 44+ ii. Columns of Staffa, c2. ii. Their analyfis by Mr St. Fond, and 
Dr. Kennedy, 21. ii. Deſcription of the baſalt from South fide of Glencloy, 
Arran, 53. i. Dr Mitchell, and Dr Kennedy's experiments in the ſpecies of 
alkali which baſalt is faid to afford, 54, 55. i. 1 with pieces of limeſtone im- 
merſed in it, Rume, 5 2. ii.; containing chalcedony, plaſma, hornſtone, helio- 
trope and onyx, Rume, 53 54. ii. Is never found in primary ſtrata, 16. i. 
Baſalt of Canna affects the compaſs to the diſtance of 30 feet, 58. ii. 
Baſalt tuff, or baſalt breccia, 7, 206. i.; covered by baſalt pillars, Canna, $$, ii.; 
alternating with baſalt, Canna, 57. i. z pieces of yood immerſed in the baſalt 
tuff of Canna, 58. ii. They are compreſſed, the caſe of this 59. f ui. Similar ap- 
pearances obſerved in other parts of the world, 59, 60. ii. Deſcription of the 
tuff of Canna, 69. ii. | 
Baſalt veins traverſing ſandſtone, and fandfrone breccia, 8, 20, 21, 26, 30, 3I, 33, 
67. i. 233. ii.; traverſing ſandſtone, and fades of the vein approaching to the 
- nature of hornſtone, 76. i. ; traverfing 10, 28. i.; traverſing granite, 
38, 39, 40, 73, 81, 96. i.; traverſing granite, and having incloſed pieces of gra- 
nite, 38, 39, 220. i. ; traverſing micaceous ſhiſtus, 86, 98, 77, ii. &c. ; traverſing 
hornblende rock and ſicnite, 5. ii.; traverſing gneiſs in the iſle of Coll, 25, 27. 
ii. 3 traverſing gneiſs and hornblende rock, Raſay, 101. ii.; traverſing porphy- 
ry, Arran, 106. i.; traverſing a rock which is principally compoſed of cryſtal 
of hornblende, iſle of Lamlash, 12 5, i.; traverſing greenſtone and baſalt, Mull, 
205. -i.; traverſing baſalt, 203, 211, 213; &e- i.; traverſing a rock intermedi- 
diate between ardeſia and micaceous ſhiftus, 77. i.; remarkable ſtratified vein 
having ſemindurated clay interpoſed between its fides, and the ſandſtone ſtra- 
ta which it interſects, Arran, 25. i. Reuſs deſcription of two veins ſomewhat re- 
ſembling this, 25, 26. i. 3 ſeveral very remarkable ſtratified veins traverſing 
ſandſtone, Arran 104. i. 
Baſalt and ſandſtone ſeem intermixed at theit junction, 107. i. Baſalt veins, rare 
appearances in other countries, 203. i. 
Bowlder ſtones, or caillioux roulés beds of, under peat, 24. i.; beds ' apparently left 
by the ſea, 149. i. 267. ii. 
Breccia interpoſed between ſandſtone and micaceous ſhiſtus, Arran, 31. i.; great 
ſtratum, apparently covering hornblende rock, Arran, 72. i.; a curious kind 
of breccia, which contains true flint, covering micaceous ſhiſtus, Mull, 212, 13. 
i.; lying on gneiſs, Raſay, 100, ii. Vein where the ſides are of baſalt, but the 
middle ſandſtone breccia, Arran, 104. i. 


. Deſ- 
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Deſeription of the breccia of Glencloy, Ne. from its containing fragments of 
r of blocks of CY hills of a Arent 
nnture, 65, 66 

Breccia of Oban, confidered by Fajas 2 volcanic, 199. 4 

Chalcedony in form of ftalactites, Rume, 54. ii.; incloſed in . iſland of Ro- 
na. Deſcription of the chalcedony of Rume, 65. ii ; deſcription of the Rona 
chalcedony, 117. ii. ; penetrated with hornblende, Rona, 118. ii. ; curious 

fact with regard to the formation of filiceous ſtalactites, 65, 66. ii.; found in 

baſalt, Rume, 54. ii.; alſo in Eigg, baſalt, 44. ii. 

Chlorite, indurated, Arran, 79. i. Chlorite flate, Bute, 130. i.; penetrating 

quartz, Bute, 130. i. Chlorite late, paſſing to hornblende flate, Ju a, 173. ; 
alſo paſſing to micaceous ſhiſtus, and this again to ardefia, Jura, 177. ii. Deſ- 
cription of the chlorite flate, 182. i.; of that rare foſſil, foliated chlorite, which 

is foand in iſland of Jura, x83, 184. i. 

Cianite found in micaceous ſhiftus. ' Mainland, Shetland, 198. 3 deſcription of i i. 

2128, 219. ii. 

Coal. Blind coal, or kohle blende found in ſandſtone, Arran, 74. i.; covered by 

baſalt, Mull, 214, 121. Ibid. Skye, 87, $8.; incloſed in baſalt, Skye, 76, 5. i. 

covered by ſhiſtoſe clay, then Lydian ſtone, and uppermoſt baſalt, Skye, 89. ii... 

Deſcription of the blind coal of Arran, its ſolubility in nitrous acid, &c. 89, go. 

i, Obſeryations upon the fituation of the coal in Arran, 75. ; upon the probability 

of coal being worked with' fucceſs in the iſland of Mull, 22r, 222. i. Coal of 

Portree, contains immerſed in it, pieces of carbonized fir, 87. ii. Directions 

for the ſearching for coal, from 236, to 243. 

Fel ſpar, earthy, deſcription of it, 229. i. Dolomicu's opinion with ** to it, not 

admiſſible, 230. i. Dark leek-green-coloured felſpar of I-columbkill, deſcrip- 

tion of 15. ii, found upon Coriarich, 172. ii. 

Fluor Spar, found in Aberdeenſhire, 153.4 i. 3 in a baſalt vein in Shetland, 207. ii. 

Flint found in limeſtone, Mull, 231. i. 

Galena, in veins traverſing- limeſtone, Ifla, 1 51, 152. i. ; traverſing gneiſs and 

fienite, Coll, 225. ii. This mineral appearance deſerving pf further attention. 

Ibid. Galena dug for in the ſandſtone ſtrata of Orkney, 228, 232. ii. 

Garnets, in micaceous ſhiſtus, Mull, 219. 1.3 in Fouls, 205. Ibid. Unſt, 
211, il. 

Geological obſervations Dr Hutton's idea that the harder ſtrata are more fre- 
quently traverſed by veins than the ſofter, refuted, 28. i.; different modes that 
have been followed in making geological obſervations, 29 i. Dr Hutton's ob- 
ſervations upon the wearing of the mountains, and the formation of new land 
examined, 83, 84. 85. i. Obſervations to be made for the further elucidation of 
the mineralogical hiſtory of Arran, 123, 124, 125, 126, 127. i, General Ob- 
ſervations upon the formation. of the bed of the river Clyde, 134, 135, 136, 

N.n 2 137, 


granite, and on Sir James Hall's diviſion yt EP into ſtratified, | 
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135, 138, 139, 140, 141. i. Obſervations upon the want of ſucceſs in the 
working of mines in Scotland, 154, 155. i. Obſervations on the Wernerian 


| opinion, that granite is the oldeſt rock, and forms the baſis: upon Which all the 


others reſt, 171, 172. i. Remarks on Dr Hutton's theory of the formation of 


and unftratified bodies, 164, 165, 166, 167, 168, 169, 170. ii. 


Gneiſs, alternating with micaceous ſhiftus and bornblende rock, Coll, 26. ii.; traveri- 


ed by veins of granite, Coll, 24. ii. containing chalcedony and hornſtone, Ro- 
na, 105. ii. ; ſpecies difficultly diſtinguiſhable from ſandſtone, Kiliſted, 146. i. 


Granite diſpoſed in ſtrata, Arran, 35, 36, 43. i. Ibid. 279, Mull. i. La Metheric 


denies the ftratification of granite, 36, refuted, 37. i. Dr Hutton denies it, 
169. ii. Veins of ſmall grained granite, traverſing great grained; Arran, 65. i.; 
traverſing fienite and hornblende ſtrata, I-columbkill, 5. ii.; traverſing gneiſs, 
Coll, 24. ii.; traverſing marble, Tirie, 30. i.; apparently flowing from the ſtrati- 
fied granite, and traverſing the ſupertcumbent rock, 79. i. 164. ii.; traverſing 
micaceous ſhiſtus, 104, 160, 164, 170, 171, 173, 174, 182, 201. ii. The 
granite in veins differs from that found in ſtrata, by the great fize of its conſti- 
tuent parts, 24. ii. ; this obſervation does not always hold true, ibid.; cover- 
ed by micaceous ſhiſtus, Arran, 79. i.; granite and ſhiſtus intermixed at their 
junction, ibid.; covered by hornblende rock, Arran, 72. i.; traverſed by veins 
of baſalt, 38, 39, 40, 73- i-3 ſuch appearances never obſerved by Saufſure, 
38. i. Columnar granite, Mull, 219. i.; rounded and angular pieces of com- 
pact granite, incloſed in common granite, Arran, 4r. ; fimilar appearances in 
other countries, Ibid, ; theory of their formation, 41, 42. i.; pieces of granite 
.incloſed in micaceous ſhiſtus, 173, 174. ii. Pierre graphique, Arran, 39. i. 
alſo Portſoy, 273. ii. Radiated granite, Arran, 40. i. Deſcription of the granite 
of Arran, 62, 63,64, 65. i.; of that of Roſs in Mull, 233, Ibid; Decompoſing 
in ſand and cruſts, 42. i. Sauffure's obſervations on this appearznce, 43. i.; 
appearances 2 by granite, owing to the influence of the weather, 82, 


83. i. Sauſſure's "obſervations on this ſubject not quite correct, 84, 85. i.; 


blocks of granite found among baſalt hills, 200, 223. i. 13. ii; conjectured 
to be derived from a baſalt tuff, 209. i. Faujas de St. Fond's ſpeculations on 
this ſubject, 210. i. Immenſe blocks of granite upon the top and fides of 
granite mountains : a remarkable maſs at the Cape of Good 8718 336. i.; 
action of granite on the magnetic needle, 65. i. 


Gran tel, Skye, gt. ii. ; deſcription of it, 112 3. ii. 
Grawacken covering ardeſia, Seil, 193. i. ; both traverſed by the ſame baſalt vein, 


hence cenjectured to be of the ſame period of formation, ibid.; deſcription of 
it, 226. 1. 


Greenſtone ſeems to ccver pitchſtone, Arran, 2 3 i.; alternates with micacecus 
ſhiſtus, 1fl., 161. i. Deſcription of the greenſtone of Achnacroch, 227. i.; 
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-. of Achnacraig, 228. i. ; of Rume, 64. ii. ; greenſtone conſiderably magnetic, 

160. i. 3, yeins of green ſtone traverſing wacken, Papa-Stour, 207. ths 

Urliorape, adbering — li. 3 — with ob- 

u enn i.; ratified with micscsous ſhiſtus, 

fide of Loch Fyne, 144. ; alternating with fienite, I-columbkill, 4. ii. ; alſo 
with gneifs and micaccous ſhiſtus of Coll, 26. ii.; alſo with ſerpentine, Port- 
. ſoy, 232, 273. ii. Ms of a ſpecies which bas the r 64 Fr AA 
tine, I-columbkill, 5. ii. 

Horatione, vein of, traverſing baſalt, and intermixed with > wel of pitchſione,Eigg 

45. ii, 3 layers of it in talcacecus ſhiſtus, 173. i.; in meſſes in limeſtone, Ar- 
ran, 78. i.; in gneiſs, Rona, 105. ii. Deſcription of the hornſtone found in 
layers, 185. i. 3 of a ſpecies found upon a hill near Achnacraig, 229. ii.; of 
the hornſtone found near Loch-na-gaul, 232. i.; of the hornſtone which tra- 
verſes pitchſtone, 63. ii. ; of the apple - green hornſtone of Rume, 67. ii. 

Kelp. Its firſt introduction into the Hebrides, in 1730 —average price from 1740, to 

1790 - preſent value effect in raiſing the rents in Orkney, not in Shetland 

price of manufacturing method of manufacturing liable to many objections 

endeavours to remedy theſe by my father —merchants rules in examining kelp 
vague—neceſlity of attending to the determination of the quantity of ſoda in 
kelp— table of the proportion of alkali in different kelps and barillas— chemical 
any laſis of fuci cultivation of fuci, 242. ii. 

Keratite. a name which La Metherie applies to earthy felſpar, 229. i. 

Kiln lime. Improvement propoſed in the common one ; vulgar error with regard to 
its deliterious effects, refuted, 3, 4. i. 

Leucit, deſcription of a ſubſtance reſembling it, found at Greenock, and Calton hill, 
Edinburgh, 13, 14. i. Leucit in baſalt, found near Glaſgow, 5. i. 

Limeſtone, covered by argillaceous ſandſtone, Arran, 68. i.; alternating with ſhiſ- 
toſe clay, which contains ſhells, Arran, 70. i.; covered, and in ſome places in- 
termixed with ſandſtone breccia, Array, o. i.; ſtratified with micaceous ſhiſ- 
tus, Blair in Athol, 175, ii.; covered by ſandſtone and baſalt, and containing 
Belemnites, Mull, 204; another ſtratum that affords cornu ammonis, Mull, 20). 
i. which contains pieces of hornſtone, Arran: ſimilar fact mentioned by Sauſſure, 
78. i.; traverſed by baſalt veins, 151, 152. i. 92. ii. Deſcription of the Cory 
limeſtone, Arran, 87. i.; of the Cock limeſtone, Arran, 88. i.; of the lime- 
ſtone of Iſla, with obſervations on the deſtinction between primary and ſecon- 
dary limeſtone, 187, 188. i.; of the limeſtone from Loch- na · gaul: limeſtone 
which ſplits into rhomboidal flat maſſes by the action of the weather, 96. ii. 

Lithomarga, indurated, deſcription of, Arran, 88. i. | 

Lydian ſtone, upon the mountains of Rume, and apparently traverſing greenſtone, 
51. ii. ; lying on limeſtone, and covered by ſandſtone, Skye, 80. ii. ; corering 
coal, Skye, 89. ii.; deſcription of it, 109. ii. 


Marble 
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Marble or dolomite, diſpoſed in vertical ſtrata, and bounded by a rock of the na- 
ture of ſhiſtoſe talc, I-columbkill, 6. ii. Account of the marble ftratum at Bele- 

- phetrich, in iſland of Tizic, 29, 30. ii. Covered with bornblende rock, Skye, 
93- ii. Deſcription of the dolomite of I-columbkill, 16. ii. 5 its uſe as a manure, 
its flexibiliey- and elaſticity, and method of giving it theſe properties, 27, 18, 
19. ii, deſcription of the different marbles found in Skye, 113, we- ii. 


Marle, compaRt, Ida, 265, 288. ; ſoft powdery, Skye, ga. j. 
Melanteria, or black chalk, probably alternates e Ila, 262. i. 


Deſcription of it, with obſervations upon its difference from black lead, and a 

_ caution againſt uſing it as a ſymptom of the preſence of coal, 189, 190. i. 

Mica, banks of, upon the road to Kiliſted, 145. be 3 e We 
porcelain and pyrometers, ibid. 

Micaceous ſhiſtus lies on granite, Arran, 69. r ſbiſtus, Ar- 

ran, 74, 173. i. z covered by ſandſtone and ſandſtone breccia, Arran, 97. i.; a 

vertical ſtratum of micaceous ſhiſtus, with breccia upon one fide, and granular 

quartz on the other, Ifla, 1 58. i. covered by a breccia which contains flint, 

Mull, 213. i. ; alternating with ſhiſtoſe quartz, Mull, 219. 1.3 n 

with hornblende rock and gneiſs, Coll, 26. ii 

Micaceous ſhiftus paſſing to ardeſia, as it approaches the fide of a baſalt vein, oo i. 3 
paſſing to ardefia and gneiſs, Ifla, 156. i. 

Micaceous ſhiſtus inclofing pieces of granite, Garvimore, 1) 3. ni.; 2 n 
ſpecies, breaking into irregular columns, Jura, 173. i. ; a particular ſpecies uſed 
in Germany for the roofing of houſes, 132. i. Deſcription of the different 
kinds found in Arran, gt, 92. i. It is a rock favourable for the diſcovery of 
ores, 93- i. General obſervations on the micaceous ſbiſtus of the iſle of Jura, 
180. i. Characters by which to diſtinguiſh mica from talc, cianite, ſulphure 
of molybdena, carbure of iron, uranite, and micaceous iron ore, 224. il. 

Nepbrite incloſed in dolomite, I-columbkill, 6. ii. z deſcription and uſes of it, 19, 
20. li. 

Peat. By whom its uſe was firſt introduced into the * and Shetland iſlands 
general appearance of a peat moor—general appearance of peat—ſituation in 
which it is found climate to which it is peculiar—trees and other ſubſtances 

found in peat mineral tallow found in the peat moſs of the highlands, alſo in 

New Holland—different conjectures as to its nature chemical analyſis of a peat 

from Glencloy in the iſland of Arran—contains an acid which ſeems nearly al- 

lied to the ſuberique—diſtilltion of peat—carbonization of peat—propoſed to 
be uſed in the ſmelting of ores, and thus to raiſe new ſources of induſtry in dif- 
ferent parts of the Highlands--ſoap from peat—theory of its formation——of 
nn origin Dr Anderſon ſuppoſes it a live vegetable, ſui generii—Dr Dar- 
win's theory —it appears to be vegetable matter more or leſs deprived of hy- 
drogen — explanation of the antiſeptic power of peat water, and why intermit- 


tent. 
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of the action of time on peat, 229. il. 
Pittbſtane ſeems to lie between kran of greenſtone 2 anden, Arras, a. i.; 
lying between ſandſtone and baſalt ? 217. i. 
| Veins of dark leek- green coloured pitchſtone traverſing ſandſtone, Arran, 21. i. ; 
towards the fide of the vein, the pitchſlone approaches to the nature of baſalt, 
ibid. According to Werner, pitchſtone is always found in ſlrata in grimgty 
mountains, 22. i.z near to Brodick wood, 26. i. ; columnar pitehſtone among 
granite, Arran, 40. ; veins running in granite, Arran, 81. i. ; beautiful pitch- 
ſtone porphyry among granite mountains, Arran, 96. i. 2 conjectures as to its 
. poſition, 97. Charpentier's obſervations as to the alternation of pitchſtone and 
granite, not correct, ibid. i. Very remarkable appearance of pitchſtarie veins 
that traverſe ſandſtone, Arran, 102, 103, 104, 105. i. ; traverſing baſalt, iſle of 
Eigg, 44. ii.; remarkable junction of theſe veins with a vein of hornſtone, 45. 
ii, Explanation of the appearance, ibid. Pitchſtone has not been before diſ- 
covered in any part of Europe among baſalt rocks—it has been diſcovered a- 
mong baſaltic rocks at the top of the peak of Teneriff, 46. ii. Cryſtallized 
pitchſtone, iſle of Rume, 64, 65. ii. Pitchſtone among porphyry rocks, Skye, 
go. ii. Deſcription of the pitchſtone from Lamlaſh road, Arran, 44, 45. i.; alſo 


of the pitchſtone of Brodick wood, Arran, 45. i. Obſervations on this pitch- 


ſtone, 46. i- 3 on the black pitchſtone of Glencloy, Arran, 47, 48. i.; its re- 

markable fuſibility, 47. i.; gradation to baſalt, 48. Deſcription of a ſeries of 

pitehſtone that paſs to hornſtone, and from that towards quartz, 116, 117, 118, 

119. i. Obſervations on this gradation, 119, 1 20. i. Deſcription of the 

pitchſtone of Eigg, 62. ii.; of the pitchſtone of Skye, 111. ii. ; of a ſpecimen 

paſſing to hornſtone, Skye, 112. ii. Obſervations upon the volcanic nature of 

pitchſtone, 49, 50. i.; on their fuſibility, 5x, 52. i. 

Plaſma, a ſtone nearly allied to it, found in baſalt, Rume, 54. ii. Deſcription of it, 
with obſervations as to its compoſition, 66, 67. ii. 

Prehnite, deſcription of, 11, 12. Zeolitiform ſubſtance that accompanies it, x 2. 
Obſervations on the hiſtory of prehnite, 1 2. x 3.i. ; found in Mull, 212. i. 

Porphyry clay, probably reſts on ſandſtone, Arran, 23. i.; reſting upon . ſandſtone, 
Arran, 100, 107. i.; ſkirting ſandſtone, Arran, . i. 3 columnar, Arran, 

22, 27. i.; traverſed by baſalt veins, Arran, 59, 106, 107. i. Deſcription of 
the clay porphyry, of Glencloy, 59. i. General obſervations on porphyry, 
Go, 61. i. Deſcription of clay porphyry, Fung to hornſtone porphyry, 
W 

Porphyry with a baſis intermediate between baſalt and pitchſtone, what forms the 
great promontory of Scure Eigg, 61, 62. ii. 

Porphyry, felſpar, Raſay, 102. ; its ſituation with regard to ſandſtone, &c. 116. ii.; 
nn with micaceous ſhiſtus, near Blair, in Athol, 175, 176. ii. 


Porphyry, 
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Porphyry, which has ſometimes a bafis of clay, and ſometimes of hornſtone, in which 
pitchſtone is found, Skye, 90. ii.; found among granite mountains, Arran, 
85, 95. 1 e e e an arenaceous breccia, Raſay, 
99, 117. ii. 
2 of the b Shetland and Weſtern iſlands, 20, 208. i ; 
alſo upon the eaſt coaſt of Scotland, 260. ii. 
Quarta, granular, approaching to the nature of breccia, Iſla, 138. i.; alternat- 
ing and paſing into micaceous ſhiſtus, Jura, 174. i. 3 ſtrata of it covering-talca- 
ceous ſhiſtus, Iſla, x65. i.; ſand formed by the decay of granular quartz pro- 
poſed de de uſed for glaſs making, and in the manufacturing of ſmalt and por- 
 celain, Jura, 186. i.; with mica and felſpar forming a ſpecies of granite, Jura, 
171. ii. Deſcription of the different ſpecies of granular quartz found in Jura, 
178, 179, 180. i. ; granular quartz, Coll, 25. ii.; method to make it flexible like 
the Brazilian ſtone, ibid. Vein of axrenaceous quartz traverſing ſtrata of 
micaceous ſhiſtus and hornblende rock, Tirie, 22. ii. 
Quartz, compact, remarkable vein, traverſing micaceous ſhiſtus, Bute, 1 39, 131. i.; 
traverſing hornblende rock and ſienite, I-columbkill, 5. ii. ; traverſing micace- 
ous ſhiſtus and hornblende rock, Tirie, 29. ii. ; penetrated with Ss, 
Kona, 119. ii.; ſomewhat like obſidian, Coriarich, 172. ii. 
Quickſilver found in Ila, x53. | 
Sand banks, very deſtructive ww Coll, 23. ii.; cauſe of this, ibid. ; alſo 
" hHurtful in Shetland, 199, 200. ii 
Sandſtone, alternating with ſtrata 4 breeds, Arran, 3: 10. i.; covering micaceous ſhiſ- 
tus, Arran, 31, 69. i.; reſting on limeſtone, Arran, 68. i.; alternating with 
layers of ſhiſtoſe clay, Arran, 76. i.; covered by a columnar rock, of which I 
do not know the particular name, Arran, 114. i.: alternating with baſalt, Eigg, 
38. ii. curious diſpoſition of the ſtrata of ſandſtone, Arran, 38. i.; traverſed 
by baſalt veins, 25, 26, 27. i.z traverſed by a vein where the middle is baſalt, 
but the ſides of ſandſtone, Arran, 104. i. Vein of white-coloured ſandſtone 
traverſing the common ſandſtone? Arran, 110. i. Globular ſandſtone, Skye, 
88. ii. Curious fat with regard to ſandſtone, 19, 20. i. Deſcription of a ſub. 
ſtance intermediate between ſandſtone and wacken, Arran, 121, 122. i. Sili- 
ceous ſandſtone uſed for mill ſtones in Orkney, 231.; and obſervations on mill 
ſtones, ibid. 


Schiller ſpar, in ſerpentine, Unſt, 211. Deſcription of, 222, 252. ii. 

Serpentine, Unſt, 210, 213, and Fetlar, 214. ii. Portſoy, alternating with marble, 
talcaccous ſhiſtus, and hornblende rock, 270, 271, 272. ii. Deſcription of the 
Shetland ſerpentine, 220, 121. ii. 

Shiſtoſe clay, interpoſed between limeſtone and ſandſtone, and contains in it numerous 
ſhells, Arran, 68, i.; interpoſed between baſalt and coal, Mull, 214. i. and 
Skye, 89. ii. ; clay with ſhells alternating with limeſtone which contains Cells, &c, 


Eigg, 


IX DEE. 3 289 


Eigg, 37. ii.; weten bre and bf Skye, 78, 79. ii. Account 
of that of Pomona, 232, 233. ii. | 
Siliceous ſhiſtus, deſcription of, Arran, 617. i. 
Sienite in ſtrata, and traverſed by baſalt veins, Arran, 24. i. appears to be covered 
by a breccia, Arran, 30. i.; alternating with hornblende rock, I-columbkill, 
4. ii.; in columns, Craig of Ailſa, 15. i. Deſcription of the fienite of Glen- 
cloy, 55, 56. is Obſervations on the derivation of the name, its uſes, Kc. = 
58. i. Deſcription of the fienite of the Cullin mountains, 107. ii. PE | td 
Silver found in a lead mine in Iſla, 153. i.; whether more is to be expected, ibid. 4 
Steatites, or ſoap rock in wacken, Skye, 77. ii. Deſcription of it with obſervations 
on its uſe, 108, rog. ii. Semindurated ſteatites in veins in wacken, Papa 
Stour, 207. ii. Indurated ſteatites, Portſoy, 27 1. ii. 
Stalactites, calcareous, hanging from the roof of ſandſtone caves, Arran, Gy. i. Sta- [4 
lactites of peat, 68. i. 4 
Talcaceous ſhiſtus alternating with micaceous ſhiſtus, 74, 173. i. Deſcription of it, | 
186. ; traverſing ſerpentine, Unſt, 211. ii.; alternating with ſerpentine and + 
| marble, Portſoy, 271, 272. ii. [1 


Tremolit found in Glenelg, 160. ii.; in ſerpentine, in the iſle of Unſt, 211. Deſ- 
cription of it, 221, 222. ii. 
Wacken alternating with baſalt, Eigg, 39. ii.; covered by baſalt, and containing F 
nodules of ſteatites, Skye, 77. ii.; contains prehnite, Frisky Hall, 6. i; alſo | | | 
chalcedony, 41. ii. Deſcription of wacken highly impregnated with iron, Mull, 1 
235. i; of wacken which alternates with porphyry, Skye, 1 12. ii. ; ſometimes | 
found in primary ſtrata, 161. i. Deſcription of the wacken of Papa Stour, 
219, 220. it. 4 
Whinſtone, a vague denomination not to be admitted in mineralogy, 20, 21. i. | 2 
Wood incloſed in baſalt tuff, iſland of Cannay. 58. ii.; appearance of wood in 1 
other rocks in different parts of the world, 59, 60. ii. ; pieces of wood foundin 
the rocks at Dunvegan, 75. ii. ; carbonated wood obſerved in ſhelly limeſtone, 4 
Skye, 80. i. alſo in common coal, Portree, Skye, 87. ii. 4 
Zeolite paſſing to chalcedony, Mull, 223. i. 13. ii. 
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| VOL. 1. 
P. 8. L. 17. For bank Read banks. 
P. 37. L. 8. F. diſperſed R. diſpoſed. * 
P. 41. L. 6. F. Mr Roſter R. Mr Roſsler. 


— — L. 8. After * great-grained, add, which contained in it rounded pieces 


of very fine-grained granite.” 
P. 60. L. 5. F. the true porphyry R. the Horn Porphyry. - 
P. 64. L. 11. F. Mines, vol 5. p. 296- R- Journal des Mines, vol. 5. p. 296. 
P. 81. L. 7. F. in two regular columns, R. into regular columns. 5 
P. 119. L. 8. F. gradations R. foſſils. 
P. 193. L. 16. F. flotz rocks R. ſtratiſied rocks. 
P. 194. L. 1. F. flotz rocks R. ftratified rocks. 
P. 196. L. 3. F. from 10d. to 15 d. R. from 10s. te 158. 


| VOL. II. 
P. 198. L. 2. F. ſienite R. cianire. 
— — L. 13. F. iron ore R. copper ore. 
P. 239. F. Ronſay R. Rouſay. 
P. 271. L. 6. F. micaceous ſhiſtus R. talcaceous ſhiſtus. 


Directions to the Binder for placing the Plates. 


5 VOL. I. 
1. Map of Scotland to face the title page. 
2. Map of Arran to face page 17. 
3. Plan of the Strata at Loch Ranza, &c. to face page 78. 
4 


. View of the Iſland of Bute, and the Pitchſtone Veins of Tormore in Arran, 


to face page 103. 

5. View of the great Cave of Ifla to face page 165. 

6. Caves on the weſt coaſt of Jura to face page 167. 

7. A View of the perforated baſaltic Vein, north-weſt coaſt of the Iſland of Jura, 
to face page 169. 


| VOL, II. 
8. Map of the Shetland Iſlands to face the title page. 
9. Plan of the Pitchſtone and Hornſtone Veins traverſing Baſalt, iſland of Eigg, 
to face page 45. 
10. View of the columnar Promontory of Scure Eigg, to face page 46. 
11. View from Bean-na-caillich, in the iſland of Skye, to face page 94. 


12. Granite Veins traverſing Micaceous Shiſtus, in Glen Drummond, Badenoch, 
to face page 173. 


13. Map of the Orkney Iflands to face page 225. 
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